
CONTENT

2019

50

Q2

ISSN 2490-3329 (Print)
ISSN 2303-7954 (Online)

EDITORIAL

New Dawn Fades: From Imaging to Quantitative Imaging Biomarkers and Beyond

ORIGINAL ARTICLES

PROFESSIONAL ARTICLE

CASE REPORT

Human Papillomavirus Infections in Women With and Without Squamous Cell
Abnormalities of the Uterine Cervix.

Efficacy and Safety of Ombitasvir/Paritaprevir/Ritonavir ± Dasabuvir± Ribavirin in Treatment of 
Patients With Chronic Hepatitis C in the Republic of Srpska: a Real-Life Study.

Results of the Kidney Transplant Programme at the University Clinical Centre of the Republic of 
Srpska from 2010 to 2018.

Analysis of the Benzodiazepine Prescribing Patterns in the Primary Healthcare of the Republic 
of Srpska.

Molecular Typing of RhD-Negative Blood Donors With C and/or E Antigen.

Prehospital Management of Aortic Dissection.

Erythema Nodosum and Primary Tuberculosis - Case Report.

ASSOCIATION OF MEDICAL DOCTORS OF THE REPUBLIC OF SRPSKA,
FACULTY OF MEDICINE, UNIVERSITY OF BANJA LUKA



CONTENT

ASSOCIATION OF MEDICAL DOCTORS OF THE REPUBLIC OF SRPSKA,
FACULTY OF MEDICINE, UNIVERSITY OF BANJA LUKA

BANJA LUKA, 2019



CONTENT

EDITOR  IN CHIEF
Miloš P. Stojiljković 

Associated editors
Zoran Vujković
Nenad Ponorac

EDITORIAL BOARD
Mirza Dilić
Darko Golić
Jasmin Komić
Tamara Kovačević Preradović
Zdenka Krivokuća
Vanda Marković Peković
Amela Matavulj
Milka Mavija
Lana Nežić
Verica Pavlić
Miroslav Petković
Jelica Predojević
Nela Rašeta
Milan Simatović
Svjetlana Stoisavljević  Šatara
Gordana Tešanović
Antonija Verhaz
Stojko Vidović
Vlastimir Vlatković
Duško Vulić
Enver Zerem

INTERNATIONAL  ADVISORY  BOARD
Hani Al-Salami, Perth, Australia
Jakob Bergsland, Oslo, Norway
Miodrag J. Čolić, Belgrade, Serbia
Dragan M. Djuric, Belgrade, Serbia
Ognjen Gajić, Rochester, USA
Vojka Gorjup, Ljubljana, Slovenia 
Rajko Igić,  Chicago, USA
Rowland Iling, London, UK
Slavenka Janković, Belgrade, Serbia
Zoran Krivokapić, Belgrade, Serbia
Nebojša Lalić, Belgrade, Serbia
Milomir Ninković, Munich, Germany
Miodrag Č. Ostojić, Belgrade, Serbia
Rade Paravina,  Houston, USA
Predrag Peško, Belgrade, Serbia
Tatjana Simić, Belgrade, Serbia
Petar Slankamenac, Novi Sad, Serbia
Ricky Sharma, London, UK
Wataru Shimizu, Tokyo, Japan
George Sutherland, London, UK
Gordan Vujanić, Cardiff, UK
Andreas Zuckermann, Vienna, Austria
Nathan D. Wong, Irvine, USA

PUBLISHING COUNCIL

Co-Presidents
Siniša Miljković
Ranko Škrbić

Members
Tatjana Nožica-Radulović
Goran Spasojević
Radoslav Gajanin
Peđa Kovačević
Dražan Erić
Milenko Krneta

Tehnical secretary
Slavica Serdar Janjuš

English editor
Vesna Đurović

Design & Layout
CGM, Dragan Prlja s.p.

Printed by
Grafix s.p., Banjaluka

Publishers
Association of Medical Doctors of the Republic of Srpska,
Faculty of Medicine, University of Banja Luka

ISSN 2490-3329 (Print) ISSN 2303-7954 (Online)

SCRIPTA MEDICA 2019 | 50 | Q2



CONTENT

Scr Med 2019;50(2)

Content

EDITORIAL

ORIGINAL ARTICLES

PROFESSIONAL ARTICLE

CASE REPORT

INSTRUCTIONS TO AUTHORS

New Dawn Fades: From Imaging to Quantitative Imaging Biomarkers and Beyond
Miloš A. Lučić

Human Papillomavirus Infections in Women With and Without Squamous Cell
Abnormalities of the Uterine Cervix
Drage Dabeski, Ana Dabeski, Vesna Antovska, Milka Trajanova, Irena Todorovska, Aneta Sima

Efficacy and Safety of Ombitasvir/Paritaprevir/Ritonavir ± Dasabuvir± Ribavirin 
in Treatment of Patients With Chronic Hepatitis C in the Republic of Srpska:
a Real-Life Study
Antonija Verhaz, Zdravka Kezić, Miloš P. Stojiljković, Ranko Škrbić

Results of the Kidney Transplant Programme at the University Clinical Centre of 
the Republic of Srpska from 2010 to 2018
Milorad Grujičić,  Milan Žigić,  Milanko Maksić, Slobodan Hajder, Darko Golić, Branislav Gašić, Dragan Rakanović,
Novak Vasić, Nataša Laganin, Zoran Roljić, Ljubomir Stajčić, Mirjana Mišković, Dubravka Mićić-Zrnić, Goran Topić, 
Vlado Đajić

Analysis of the Benzodiazepine Prescribing Patterns in the Primary Healthcare of 
the Republic of Srpska
Žana Maksimović, Mladen Stajić, Dragana Lončar-Stojiljković

Molecular Typing of RhD-Negative Blood Donors With C and/or E Antigen
Gordana Guzijan, Milanka Milosavić, Danijela Radojković Sredić, Marko Lilić, Biljana Jukić

Prehospital Management of Aortic Dissection
Andrej Preveden, Slavica Majdevac, Mihaela Detki, Nikola Mladenović, Bogdan Okiljević, Stamenko Šušak

Erythema Nodosum and Primary Tuberculosis - Case Report
Irma Ovčina, Marina Vukčević, Boris Prodanović

65-68

69-76

77-81

82-88

89-96

97-101

102-105

106-108

i - ii

HYPERLINKED



CONTENT

 Lučić. Scr Med 2019;50(2):65-8.

EDITORIAL
DOI:10.5937/scriptamed50-22361

New Dawn Fades: From Imaging to 
Quantitative Imaging Biomarkers and 
Beyond
Miloš A. Lučić1-3

Medical Faculty, University of Novi Sad, 
Serbia

Faculty of Medicine, University of Banja 
Luka, the Republic of Srpska, Bosnia 
and Herzegovina.

Diagnostic Imaging Centre, Oncology 
Institute of Vojvodina, Sremska Kamenica 
/ Novi Sad, Serbia.

Correspondence:
MILOŠ A. LUČIĆ
E: milos.a.lucic@gmail.com

This article should be cited as follows: Lučić MA. New dawn fades: from imaging to quantitative imaging biomarkers and beyond. Scr Med 2019;50(2):65-8.

Received: 1 June 2019
Accepted: 5 June 2019

ARTICLE INFO

(1)

(2)

(3)

Copyright © 2019 Miloš A. Lučić. This is an open access article distributed under the Creative Commons Attribution License (CC BY), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

ABSTRACT

In the modern ages of rapid technological and computational advances, develop-
ment of numerous novel diagnostic imaging techniques have enabled not only visu-
al detection of disease processes, but also provided the tools to achieve quantified 
functional, structural, dynamic, metabolic, and molecular information. A pathway 
toward the quantitative imaging by use of quantitative imaging biomarkers anal-
ysis has been widely opened, enabling further development of radiomics, radiog-
enomics, and radioproteinomics analysis in addition, and initiating the dawn of 
theranostics, eventually bringing the wishful personalised medicine concept closer 
to reality.

Key words: radiology, diagnostic imaging, quantitative imaging, quantitative im-
aging biomarkers, radiomics, personalised medicine.

Living in the era of an almost unimaginable 
technological and computational advances in 
almost all areas of our lives, we have been wit-
nessing a number of extraordinary newly devel-
oped imaging techniques and methods. Since 
the developement of X-rays, ultrasound (US) 
technique, computerised tomography (CT), 
and finally magnetic resonance imaging (MRI) 
emerged, introducing a whole new spectrum of 
possibilities to produce images and to differen-
tiate between the normal and pathological tis-
sues. However, most of the diagnostic imaging 
methods and procedures that radiologists are 
using in a routine practice nowadays were origi-
nally developed to detect and diagnose a disease 
by visualising the signals alterations caused by 
the underlying disease processes, and hence 
recognising the pathological pattern, with only 
a limited attempts to quantify what was seen1.

Understanding that the role of diagnostic imag-
ing does not comprise the means to depict ana-
tomical and morphologic abnormalities only, a 
transitional shift from an entirely morphoana-
tomically oriented imaging methods towards 
those that incorporate multimodal or multi-
parametric acquired data, including functional, 

structural, dynamic, metabolic, and molecular 
information2 has begun in the last decades and 
is still and unstopably ongoing, especially in-
tenselly in the field of neuroimaging.

Based on the irrefutable statement of Cha in 
2006, that to treat patients with brain tumors 
without the use of neuroimaging is impossible 
to imagine2, we are already aware that current 
technological capabilities in neuroimaging have 
evolved to the level that allows us not only to vi-
sualise the tumorous processes in the brain, but 
also to scrutinise cellular and bioarchitectural 
alterations of tumorous tissue, to characterise 
and grade brain tumors, as well to observe and 
follow-up early and late effects of treatment re-
sponse in the patients2,3.

Recognising and using ex vivo biomarkers (eg, 
genomic, proteomic, etc) in the clinical prac-
tice, a necessity to accelerate the information 
flow in regard to disease prognosis or outcome 
emerged, resulting in a particular interest to de-
velop reliable in vivo biomarkers, in a first place 
non-invasive imaging biomarkers as rapid as 
possible3.
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Therefore, using both new and emerging tech-
niques, but also some already present in clinical 
practice, a new concept of quantitative imag-
ing has been introduced, enabling a real metric 
quantification of pathological processes features. 
According to Quantitative Imaging Biomarkers 
Alliance (QIBA) of Radiological Society of North 
America, quantitative imaging represents the 
extraction of quantifiable features from medical 
images for the assessment of normal or the se-
verity, degree of change, or status of a disease, 
injury, or chronic condition relative to normal. 
Quantitative imaging develops, sstandardis-
es and optimises anatomical, functional and 
molecular imaging acquisition protocols, data 
analyses, display methods and reporting struc-
tures that permit the validation of accurately 
and precisely obtained image-derived metrics 
with anatomically and physiologically relevant 
parameters, including treatment response and 
outcome, and the use of such metrics in research 
and patient care4.

Quantitative imaging has already become an in-
creasingly used metric tool in current radiology 
practice, with the application from research tri-
als and investigations to daily use in radiology 
reading rooms. Imaging methods that quantify 
imaging features assist in the clinical assessment 
of many patients, providing a source of reliable 
biomarkers for a spectrum of diverse diseases, 
that are used to provide more accurate diagno-
sis and/or prognosis, to determine the choice of 
therapy or to monitor therapy response5.

Being based whether on hybrid/molecular im-
aging techniques, such as positron emission to-
mography (PET), combined with CT or MRI6, or 
in several cases deriving from CT, many of these 
outstanding techniques, providing the quanti-
tative imaging biomarkers (QIBs), are actually 
arrising from MR imaging, which, even after al-
most forty years of continuous improvements, 
does not cease to surprise us with the novel 
achievements and possibilities. Different MRI 
derived techniques are actually allowing us both 
to observe the meticulous morphometric details, 
and to characterise various tissue structures on 
different magnetic field strength devices, but 
also to examine the biochemical tissue composi-
tion in vivo by use of 1H MR spectroscopy, to ob-
tain dynamic data on tissue perfusion by use of 
perfusion MRI with exogenous or endogenous 
contrast tracer, to obtain functional information 

and to map the brain activities by use of func-
tional MRI and to get the insight into the tissue 
internal bioarchitecture and brain pathways by 
use of diffusion imaging, including diffusion 
tensor and/or kurtosis imaging5,7.

In addition, capability to collect important met-
abolic and molecular information by integration 
of CT or MRI devices in hybrid systems with 
positron emission tomography (PET) by use of 
numerous and different specific radionuclide 
tracers opened the door to the whole new quan-
titative imaging biomarker (QIB) molecular data 
sets assessment6,8,9.

Based on the information provided, QIBs could 
be generally categorised as morphoanatomical, 
dynamic, structural/textural, functional, meta-
bolic and/or molecular, whereas each QIB rep-
resents the final result of a predefined image 
acquisition process, resulting in a quantifiable 
image from the patient under evaluation, recon-
structed by the computer processing algorithm 
by automated or manual identification of the 
relevant regions of interest (ROI), measured 
and reported usually by application of another 
computer algorithm or arteficial inteligence1.

Since a  good and qualified biomarker should 
have three properties, including biological rel-
evance to the disease process under the study, 
sensitivity to the disease process, and reliability, 
ie good reproducibility10, QIBs are strictly as-
sessed to provide full performance under study 
conditions, in order to enable better in vivo fea-
tures quantitative metric evaluation1.

Therefore the constant endeavor to develop, val-
idate, and clinically implement both prognostic 
biologically driven QIBs, that could predict the 
disease progression probability in the absence 
of treatment, and predictive QIBs, that may in-
dicate the outcome of the applied therapy is of 
utmost importance2, especially in oncology, and 
highly valuable in predicting the final disease 
response, progression-free survival, recurrence 
and overall survival of the patients11,12.

Permanent and continuous introduction of new, 
underliying disease processes sensitive and re-
producible QIBs, almost certainly continues to 
fulfil a large number of gaps in our heretofore 
understanding of physiological and pathological 
processes in the whole human body, causing in-

Lučić. Scr Med 2019;50(2):65-8.
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ABSTRACT

Background: Human papillomavirus infections are one of the most common 
sexually transmitted infections with viral aetiology. The aim of the study was to 
confirm the existence of an association between human papillomavirus infection 
and squamous cell abnormalities of the uterine cervix.
Methods: Cohort study, conducted in the period from January 2017 to June 2018 
of 768 sexually active women, age groups of 20 to 59 years, divided into two groups: 
examined and control, who came to their annual gynaecological exam at Universi-
ty Clinic for Gynaecology and Obstetrics in Skopje. In all patients was done human 
papillomavirus-deoxyribonucleic testing. Human papillomavirus detection and 
typing was done using a polymerase chain reaction and reverse hybridisation.
Results: Data analysis showed an association between human papillomavirus 
infection and squamous cell abnormalities of the uterine cervix (p=0.00001). Hu-
man papillomavirus infection was detected in 22.91% of all patients, in 75.00% of 
patients with abnormal cervical cytology and in 12.50% of patients with normal 
cervical cytology. A single human papillomavirus infection was detected in 13.67% 
of all patients (in 59.66% of human papillomavirus positive patients). Mixed hu-
man papillomavirus infection was detected in 9.24% of all patients (in 40.34% of 
human papillomavirus positive patients). Human papillomavirus type 16 was the 
most common genotype with 40.91%.
Conclusion: This study confirmed that there is an association between human 
papillomavirus infection and squamous cell abnormalities of the uterine cervix 
and the young population under the age of 30 years is the most affected.

Key words: human papillomavirus, squamous cell abnormalities, uterine cervix.

INTRODUCTION

Human papillomavirus (HPV) infections are 
one of the most common sexually transmitted 
infections with viral aetiology.¹ Epidemiologi-
cal studies show that 50% of women are infected 
with HPV during the first two years of the onset 
of sex life, about 80% of sexually active women 
by the age of 50 will receive genital HPV infec-
tion and about 20% of women are infected with 
one or more HPV genotypes.² The prevalence of 
genotype varies depending on the geographical 
regions. In Europe and North America, HPV-16 

is still the most common high-risk genotype.³ 
Young population of women, from 18 to 25, has 
the highest rate of HPV infection. After the 25th 
year of life, the incidence of HPV infection is re-
duced to reach its second highest level after 45 
years of life.⁴ The most common risk factor for 
squamous cell abnormalities of the uterine cer-
vix is infection with HPV, especially with high-
risk HPV genotypes. Only persistent, high-risk 
HPV infection represent a major risk factor for 
squamous cell abnormalities of the uterine cer-



CONTENT

70 Dabeski et al. Scr Med 2019;50(2):69-76.

METHODS 

Design of the study: The study is a cohort 
study.

Material: The material consists of 768 patients 
aged 20 to 59, divided into two groups: exam-
ined and control.
 
The examined group included 128 sexually ac-
tive women with an abnormal cervical cytologi-
cal finding, i.e. a finding of a Papanicolaou (PAP) 
test that showed a squamous cell abnormalities 
of the uterine cervix. The control group included 
640 sexually active women with a normal cervi-
cal cytology finding, i.e. a PAP test.

Exclusion criteria: The study did not include: 
pregnant women, women with previous surgery 
of the uterine cervix (cervical vaporisation, car-
bon dioxide laser vaporization and total abdom-
inal hysterectomy) and also previous abnormal 
cytological and histopathological findings of the 
uterine cervix.

Period of realisation: The study was con-
ducted in the period from January 2017 to June 
2018.

Location of the study: The study was con-
ducted at the University Clinic for Gynaecology 
and Obstetrics in Skopje, the Republic of North 
Macedonia.
 
Methods of examination: In all women we 

vix.⁵ Deoxyribonucleic acid (DNA) from HPV 
has been found in 99.7% of cases of cervical car-
cinoma.⁶ Detection of HPV can be done using 
two methods, the first one is direct hybridisation 
or in situ hybridisation, and the other one is am-
plification or polymerase chain reaction (PCR).⁷

The aims of the study were: to confirm the exis-
tence of an association between HPV-DNA in-
fection and squamous cell abnormalities of the 
uterine cervix; to detect and typing HPV gen-
otypes, which are the most common causes of 
squamous cell abnormalities of the uterine cer-
vix; to determine the prevalence of HPV-DNA 
infection and to determine the most affected age 
group.

have done the human papillomavirus-deoxyri-
bonucleic acid (HPV-DNA) testing.

Cytological analysis: All samples for cytolog-
ical analysis were taken using the Thin Prep PAP 
test and were analysed in the cytological labo-
ratory at the University Clinic for Gynaecology 
and Obstetrics in Skopje by a cytopathologist. 
Cytological results were classified according to 
the revised Bethesda classification⁸ʼ⁹ such as: 
atypical squamous cells of undetermined sig-
nificance (ASC-US); atypical squamous cells - 
cannot e clude a high-grade squamous intraep-
ithelial lesion (ASC-H); low-grade squamous 
intraepithelial lesion, LSIL (cervical intraep-
ithelial neoplasia grade 1, CIN 1); high-grade 
squamous intraepithelial lesion, HSIL (cervical 
intraepithelial neoplasia grade 2, CIN 2, cervical 
intraepithelial neoplasia grade 3, CIN 3, carci-
noma in situ, CIS) and invasive squamous cell 
carcinoma (ISCC).

HPV-DNA testing: Samples from the cervical 
biopsy for HPV-DNA testing were taken and an-
alysed at the University Clinic for Gynaecology 
and Obstetrics in Skopje at the Laboratory for 
HPV testing. HPV detection and typing were 
used to test the use of multiple polymerase chain 
reaction (Multiplex PCR) and reverse hybridisa-
tion. The results of the HPV DNA test were ana-
lysed and demonstrated based on the finding of 
the presence or absence of DNA from HPV and 
the specified genotype.¹⁰ First step in HPV test-
ing was the isolation of DNA from the collected 
cells from the cervical biopsies. For isolation of 
DNA series of three paraffin cuts were prepared. 
Cuts were incubated in 1 ml of xylene, 5 minutes 
at 55℃, and centrifuged at 10 000 G for five 
minutes at room temperature. The same proce-
dure was repeated two more times. After careful 
removal of the remains of xylene, the samples 
were briefly incubated twice in 1 ml of 100% eth-
anol, and centrifuged for 5 minutes at room tem-
perature. After removal of ethanol, short drying 
followed in air and incubation overnight in buf-
fer with freshly added proteinase K at 55℃. The 
second step was the detection of DNA in HPV by 
using polymerase chain reaction (PCR). To ver-
ify the quality and integrity of the isolated DNA, 
actually of a present inhibitor, for each sample a 
reaction of multiplication of the specific primers 
for beta globin PC04 and GH20 was first made. 
Three pairs of primers were used, common to a 
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RESULTS

Table 1: Distribution of patients by age groups

n=number of patients

larger number of HPV types: degenerate prim-
ers My09/My11 and CPI/CPII G and Gp5+/6+. 
The samples were carried through all reactions 
with primers specific to high-risk and low-risk 
HPV genotypes. The third step was genotyping 
by using reverse hybridisation. It is a method 
that is based on the hybridisation of specific 
DNA probes that are immobilised on nitrocellu-
lose or nylon tapes. It is a set of primers (SPF 10) 
with aim-propagation of the L1 gene on the vi-
ral DNA. The product of amplification with SPF 
promers is the size of 65 bp, and allows detec-
tion of 25 new genotypes. Denatured biotinylat-
ed PCR products are hybridized with specific 
oligonucleotide probes that are immobilised as 
parallel lines on membrane strips. After hybri-
disation and washing with streptavidin, alkaline 
phosphatase is added, which binds to the bioti-
nylated hybrids formed previously. Incubation 
with BCIP (5-bromo-4-chloro-3-indolyl-phos-
phate)/NBT (nitro blue tetrazolium) chromogen 

The distribution of patients by age groups is 
shown in Table 1. According to the t-test, the 
percentage difference between the average 
ages between the two groups was statistically 
non-significant with p>0.05 (Table 1).

HPV-DNA infection was detected in 22.91% of 
all patients, in 75.00% of patients with abnor-
mal cervical cytology and in 12.50% of patients 
with normal cervical cytology. There was a sta-
tistically significant relationship between the 
modalities of HPV-DNA positive and HPV-DNA 
negative between the examined and the control 
group (chi-square test=67.1329, р<0.00001, 
р<0.05). Data analysis showed: an association 

gives purple precipitate and the results are in-
terpreted visually.

Statistical analysis: Data were analysed by a 
specific software for data-bases (Excel). Statis-
tical analysis of the established statistical series 
was made with the statistical program Statistical 
Package for Social Sciences (SPSS), version 23.0. 
The structure of statistical series with attribute 
sings was analysed with determining the propor-
tions and rates. The structure of numerical signs 
was analysed by determining the measures of 
central tendency (arithmetical mean) and mea-
sures of dispersion (standard deviation). Analy-
sis of the relationship (the existence of associa-
tion) between two sets of attribute variables was 
performed using the Chi-square test and Fisher 
exact test. Testing the differences between the 
comparing groups (their distributions, arithme-
tic environments and proportions) was done us-
ing Student's t-test and Chi-square test. Statisti-
cal significance was defined as a p value <0.05.

between HPV-DNA infection and squamous cell 
abnormalities of the uterine cervix (Chi-square 
test=235.8722, p=0.00001, p<0.05); an associa-
tion between the oncogenic potential of the virus 
and squamous cell abnormalities of the uterine 
cervix (Fisher exact test=0.0027, p<0.05); an in-
crease in the presence of HPV-DNA infection in 
parallel with an increase in the cytological grade 
of cervical lesion (Chi-square test=10.7682, 
p=0.029296, p<0.05), and an association be-
tween the oncogenic potential of the virus and 
cytological grade of cervical lesion (Chi-square 
test=16.6967, p=0.000044, p<0.05) (Table 2).

The incidence of HPV-DNA infection was: 

Age group Normal Cytology (n=640) n(%)

Student's t-test: p<0.05 (p=0.4722, t=0.7204, 95%CI: -2.01-4.32)

Abnormal cytology (n=128) n(%)

20-29

30-39

40-49

50-59

Average age

Standard deviation

130 (20.31)

220 (34.38)

180 (28.12)

110 (17.19)

39.34

9.70

28 (21.87)

38 (29.69)

30 (23.44)

32 (25.00)

40.50

10.85
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Table 2: Distribution of HPV-DNA infection according to cytological diagnosis

Table 3: Distribution of HPV-DNA infection by age group in 768 patients

HPV-DNA 
testing

Age 
group

Total 
HPV-DNA 
positive 
by age 
group 

NORMAL CYTOLOGY ABNORMAL CYTOLOGY

HPV-DNA 
positive
(n=80)

HPV-DNA 
positive
(n=96)

HPV-DNA 
negative
(n=560)

HPV-DNA 
negative
(n=32)

TOTAL
(n=640)

TOTAL
(n=128)

All 
samples 
(n=768)

n (%)

n (%) n (%) n (%) n (%) n (%) n (%) n (%)

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

CYTOLOGICAL DIAGNOSIS
Abnormal cytologyNormal 

cytology 
(n=640)

ASC-US
(n=13)

ASC-H
(n=7)

LSIL 
(n=31)
CIN 1
(n=31)

CIN 2
(n=20)

CIN 3
(n=21)

In situ SCC 
(n=15)

HSIL 
(n=56)

ISCC 
(n=21)

TOTAL 
(n=128)

HPV-DNA
negative

HPV-DNA
positive

High-risk
positive

Low-risk
positive

High and low
-risk positive

20-29

30-39

40-49

50-59

40 (30.77)

30 (13.64)

10 (5.56)

0 (0)

90 (69.23)

190 (86.36)

170 (94.44)

110 (100)

130 (20.31)

220 (34.37)

180 (28.13)

110 (17.19)

24 (85.71)

25 (65.79)

22 (73.33)

25 (78.12)

4 (14.29)

13 (34.21)

8 (26.67)

7 (21.88)

28 (21.87)

38 (29.69)

30 (23.44)

32 (25.00)

64 (40.51)

55 (21.32)

32 (15.24)

25 (17.61)

592 (77.09)

176 (22.91)

133 (75.57)

11 (8.59)

72 (40.91)

560(87.50)

80(12.50)

60(9.38)

0(0)

60(9.38)

7 (53.85)

6 (46.15)

0 (0)

4 (30.77)

2 (23.08)

3 (42.86)

4 (57.14)

3 (42.86)

1 (14.28)

0 (0)

9 (29.03)

22(70.97)

12(38.71)

4 (12.90)

6 (19.35)

4 (20.00)

16(80.00)

11(55.00)

2 (10.00)

3 (15.00)

4 (19.05)

17(80.95)

17(80.95)

0 (0)

0 (0)

3 (20.00)

12 (80.00)

12 (80.00)

0 (0)

0 (0)

2 (9.52)

19 (90.48)

18 (85.71)

0 (0)

1 (4.76)

32(25.00)

96(75.00)

73(57.03)

11 (8.59)

12 (9.37)

40.51% in patients aged 20-29 years; 21.32% 
of 30-39 years; 15.24% of 40-49 years; 17.61% 
in patients aged 50-59 years. According to the 
t-test, the percentage difference between inci-
dences of viral infection between the examined 
and the control group was statistically signifi-
cant for p<0.05 (p=0.0002, t=8.0032, 95% CI: 
43.9084-82.5816) (Table 3).

A single HPV-DNA infection was detected in 
13.67% of all patients (in 59.66% of HPV-DNA 
positive patients). The most common was sin-
gle HPV-DNA infection with high-risk HPV: 
57.39%. Mixed HPV-DNA infection was detected 
in 9.24% of all patients (in 40.34% of HPV-DNA 

positive patients). The most common co-infec-
tion was high risk - high-risk HPV: 18.18%. Ac-
cording to the t-test, the percentage difference 
between the modalities of single and mixed 
HPV-DNA infection between the examined and 
the control group was statistically non-signif-
icant for p>0.05 (p=0.7821, t=0.3157, 95% CI: 
-88.7874 -102.8474) (Table 4).

Single HPV infection was most frequent in pa-
tients over 40 years of age (73.68%), while mixed 
HPV infection was most frequent in patients un-
der 30 years of age (53.12%) (Table 5).

HPV-DNA typing identified a total of 20 HPV-

n=number of patients; ASC-US: atypical squamous cells of undetermined significance; ASC-H: atypical squamous cells-cannot exclude high-grade 
squamous intraepithelial lesion; LSIL: low-grade squamous intraepithelial lesion; HSIL: high-grade squamous intraepithelial lesion; ISCC: invasive 
squamous cell carcinoma; CIN: cervical intraepithelial neoplasia; HPV-DNA: human papillomavirus deoxyribonucleic acid.

n=number of patients; HPV-DNA: human papillomavirus deoxyribonucleic acid.
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Table 5: Distribution of single and mixed HPV-DNA infections by age group in 176 HPV-DNA positive patients

Age 
group

All 
HPV-DNA 
positive 

(n=176)

NORMAL CYTOLOGY ABNORMAL CYTOLOGY

Single 
HPV-DNA 
infection
(n=50)

Single 
HPV-DNA 
infection
(n=55)

Mixed 
HPV-DNA 
infection
(n=30)

Mixed 
HPV-DNA 
infection
(n=41)

TOTAL

(n=80)

TOTAL

(n=96)

n (%) n (%) n (%) n (%) n (%) n (%) n (%)

20-29

30-39

40-49

50-59

20 (50.00)

20 (66.67)

10 (100)

0 (0)

20 (50.00)

10 (33.33)

0 (0)

0 (0)

40 (50.00)

30 (37.50)

10 (12.50)

0 (0)

10 (41.67)

13 (52.00)

14 (63.64)

18 (72.00)

14 (58.33)

12 (48.00)

8 (36.36)

7 (28.00)

24 (25.00)

25 (26.04)

22 (22.92)

25 (26.04)

64 (36.36)

55 (31.25)

32 (18.18)

25 (14.21)

Table 4: Distribution of single and mixed HPV-DNA infections in 176 HPV-DNA positive patients

Type of 
HPV-DNA 
infection

Total 
HPV-DNA 
positive 
(n=176)

n (%) n (%) n (%) n (%) n (%) n (%)n (%) n (%) n (%) n (%)

CYTOLOGICAL DIAGNOSIS
Abnormal cytologyNormal 

cytology 
(n=80)

ASC-US
(n=6)

ASC-H
(n=4)

ISCC 
(n=19)

TOTAL 
(n=96)

LSIL (n=22)

CIN 1
(n=22)

CIN 2
(n=16)

CIN 3
(n=17)

In situ SCC 
(n=12)

HSIL (n=45)

Single

Single high-risk

Single low-risk

Mixed

Mixed high-risk-
high risk

Mixed high-risk-
low risk

Mixed low-risk-
low risk

105 (59.66)

101 (57.39)

4 (2.27)

71 (40.34)

32 (18.18)

31 (17.61)

8 (4.55)

50 (62.50)

50 (62.50)

0 (0)

30 (37.50)

10 (12.50)

20 (25.00)

0 (0)

1 (16.67)

0 (0)

1 (16.67)

5 (83.33)

1 (16.67)

3 (50.00)

1 (16.67)

1 (25.00)

0 (0)

1 (25.00)

3 (75.00)

1 (25.00)

1 (25.00)

1 (25.00)

10 (45.45)

8 (36.36)

2 (9.09)

12 (54.55)

3 (13.64)

3 (13.64)

6 (27.27)

8 (50.00)

8 (50.00)

0 (0)

8 (50.00)

6 (37.50)

2 (12.50)

0 (0)

12 (70.59)

12 (70.59)

0 (0)

5 (29.41)

4 (23.53)

1 (5.88)

0 (0)

10 (83.33)

10 (83.33)

0 (0)

2 (16.67)

2 (16.67)

0 (0)

0 (0)

13 (68.42)

13 (68.42)

0 (0)

6 (31.58)

5 (26.32)

1 (5.26)

0 (0)

55 (57.29)

51 (53.12)

4 (4,17)

41 (42.71)

22 (22.92)

11 (11.46)

8 (8.33)

n=number of patients; ASC-US, atypical squamous cells of undetermined significance; ASC-H: atypical squamous cells-cannot exclude high-grade 
squamous intraepithelial lesion; LSIL:  low-grade squamous intraepithelial lesion; HSIL: high-grade squamous intraepithelial lesion; ISCC: invasive 
squamous cell carcinoma; CIN: cervical intraepithelial neoplasia; HPV-DNA: human papillomavirus deoxyribonucleic acid.

n=number of patients; HPV-DNA: human papillomavirus deoxyribonucleic acid.

DNA genotypes, of which 15 were high-risk 
(HPV DNA-16, -18, -31, -33, -35, -39, -45, -52, 
-53, -56 , -58 -59, -66, -68, and -73) and 5 low-
risk (-6, -11, -40, -42 and -61). The prevalence 
of 20 HPV-DNA genotypes in single and mixed 
HPV-DNA infections according to cytological 
diagnosis is shown in Table 6. Among high-risk 
HPV-DNA genotypes, HPV-16 was the most 
common (40.91%). Among the low-risk HPV-
DNA genotypes, the most common was HPV-6 
(7.96%), HPV-16 was most common in patients 
with high-grade squamous intraepithelial lesion 
and invasive squamous cell carcinoma, while 
HPV-6 in patients with low-grade squamous in-
traepithelial lesion (Table 6).

DISCUSSION

HPV infections are widespread among people, 
occur with almost every person in both sex-
es at a certain period of their life, are usually 
short-lived, asymptomatic, spontaneously dis-
appearing and only a small percentage of them 
need treatment.¹¹ Seventy-five percentage of 
the sexually active population, in the course of 
their lives, was in contact with one or more HPV 
genotypes.¹² Depending on the geographical af-
filiation, the study population and the method 
used, the frequency of HPV genotypes in various 
cervical lesions varies considerably. In 1996, the 
World Health Association recognized the impor-
tance of HPV for cervical cancer.⁶ 
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Table 6: The prevalence of HPV-DNA genotypes according to cytological diagnosis

HP
V-

DN
A 

ge
no

ty
pe

Ty
pe

 o
f H

PV
-D

NA
 

in
fe

ct
io

n

All
HPV-DNA 
positive
(n=176)

Normal 
cytology 
(n=80)

Single
Mixed
Single
Mixed
Single
Mixed
Single
Mixed
Single
Mixed
Single
Mixed
Single
Mixed
Single
Mixed
Single
Mixed
Single
Mixed
Single
Mixed
Single
Mixed
Single
Mixed
Single
Mixed
Single
Mixed
Single
Mixed
Single
Mixed
Single
Mixed
Single
Mixed
Single
Mixed

45 (25.57)
27 (15.34)
3 ( 1.70)
17 (9.66)
8 (4.55)
7 (3.98)
2 (1.14)
5 (2.84)
1 (0.57)
14 (7.95)
10 (5.68)
1 (0.56)
7 (3.98)
2 ( 1.14)
1 (0.57)
14 (7.95)
-
1 (0.57)
2 (1.14)
3 (1.70)
20 (11.36)
1(0.57)
-
2 (1.14)
2 (1.14)
1 (0.57)
-
13(7.39)
-
2 (1.14)
1 (0.57)
13 (7.39)
1 (0.57)
8 (4.54)
-
2 (1.14)
2 (1.14)
2 (1.14)
-
4 (2.27)

20 (25.00)
10 (12.50)
-
10 (12.50)
-
-
-
-
-
10 (12.50)
10 (12.50)
-
-
-
-
10 (12.50)
-
-
-
-
20 (25.00)
-
-
-
-
-
-
10 (12.50)
-
-
-
1 (1.25)
-
-
-
-
-
1 (1.25)
-
-

-
1 (16.67)
-
-
-
-
-
1 (16.67)
-
-
-
-
-
-
1 (16.67)
-
-
1 (16.67)
1 (16.67)
1 (16.67)
-
-
-
-
-
-
-
-
-
-
1 (16.67)
4 (66.67)
-
-
-
-
1 (16.67)
-
-
2 (33.33)

-
2 (50.00)
-
-
-
-
-
-
1 (25.00)
1 (25.00)
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
3 (75.00)
-
-
-
-
-
-
-
1 (25.00)

1 (4.54)
1 (4.54)
-
1 (4.54)
-
1 4.54)
-
-
-
1 (4.54)
-
1 (4.54)
-
-
-
1 (4.54)
-
-
1 (4.54)
1 (4.54)
-
-
-
2 (9.09)
2 (9.09)
1 (4.54)
-
1 (4.54)
-
1 (4.54)
-
4 (18.18)
1 (4.54)
8 (36.36)
-
2 (9.09)
1 (4.54)
-
-
-

4 (25.00)
3 (18.75)
-
1 (6.25)
1 (6.25)
1 (6.25)
-
2 (12.50)
-
1 (6.25)
-
-
1 (6.25)
-
-
1 (6.25)
-
-
-
-
-
1 (6.25)
-
-
-
-
-
1 (6.25)
-
-
-
-
-
-
-
-
-
-
-
-

9 (52.94)
3 (17.65)
-
2 (11.76)
3 (17.65)
1 (5.88)
1 (5.88)
-
-
1 (5.88)
-
-
-
-
-
2 (11.76)
-
-
-
1 (5.88)
-
-
-
-
-
-
-
1 (5.88)
-
-
-
1 (5.88)
-
-
-
-
-
-
-
1 (5.88)

5 (41.67)
3 (25.00)
-
-
3 (25.00)
2 (16.67)
1 (8.33)
-
-
-
-
-
2 (16.67)
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
1 (1.88)
-
-
-
-
-
-
-
-
-
-

6 (31.58)
4 (21.05)
3 (15.79)
3 (15.79)
1 (5.26)
2 (10.53)
-
2 (10.53)
-
-
-
-
4 (21.05)
2 (10.53)
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
1 (5.26)
-
-

25 (26.04)
17 (17.71)
3 (3.12)
7 (7.29)
8 (8.33)
7 (7.29)
2 (2.08)
5 (5.21)
1 (1.04)
4 (4.17)
-
1 (1.04)
7 (7.29)
2 (2.08)
1 (1.04)
4 (4.17)
-
1 (1.04)
2 (2.08)
3 (3.12)
-
1 (1.04)
-
2 (2.08)
2 (2.08)
1 (1.04)
-
3 (3.12)
-
2 (2.08)
1 (1.04)
13 (13.54)
1 (1.04)
8 (8.33)
-
2 (2,08)
2 (2.08)
1 (4.76)
-
4 (4.17)

16

31

35

45

53

58

66

73

11

42

18

33

39

52

56

59

68

6

40

61

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

CYTOLOGICAL DIAGNOSIS

Abnormal cytology
ASC-US
(n=6)

ASC-H
(n=4)

LSIL 
(n=22)
CIN 1
(n=22)

CIN 2
(n=16)

CIN 3
(n=17)

In situ SCC 
(n=12)

HSIL (n=45) ISCC 
(n=19)

TOTAL 
(n=96)

n=number of patients; ASC-US: atypical squamous cells of undetermined significance; ASC-H: atypical squamous cells-cannot exclude high-grade 
squamous intraepithelial lesion; LSIL: low-grade squamous intraepithelial lesion; HSIL: high-grade squamous intraepithelial lesion; ISCC: invasive 
squamous cell carcinoma; CIN: cervical intraepithelial neoplasia; HPV-DNA: human papillomavirus deoxyribonucleic acid.

In this study, HPV-DNA infection was detect-
ed in 75.00% of patients in the investigated 
group and in 12.50% of patients in the control 
group. This relatively high percentage of HPV-
DNA infection in patients with squamous cell 
abnormalities of the uterine cervix corresponds 
with some previously published studies; in the 
study of Mazarico et al. from 2012, HPV-DNA 
infection was detected in 73.20% of women 
with squamous cell abnormalities of the uterine 
cervix,¹³ while in the study of Pista et al. from 

2013, HPV-DNA infection was detected in 77.4% 
of study women.¹⁴ The detected prevalence of 
12.50% of HPV-DNA infection of the uterine cer-
vix in patients with a normal cytological finding 
in our study is in accordance with the estimated 
global prevalence of 10-12%, with variations of 
1-26% depending on the geographical affiliation 
and age.¹⁵ The British meta-analysis of Ander-
son et al. since 2013, women with normal cervi-
cal cytological findings have shown a prevalence 
of HPV-DNA infection of 12.00%.¹⁶ An estimat-
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ed prevalence of 11.2% in women with normal 
cervical cytology is shown in the Chinese study 
of Bao et al. from 2008, worked on 2 902 wom-
en.¹⁷ An identical prevalence (11.1%) is shown 
in the Chilean study of Balanda et al. from 2014-
2015.¹⁸

In this study, a significant association was found 
between the presence of HPV-DNA infection 
and the incidence of squamous cell abnormal-
ities of the uterine cervix (p=0.00001). The 
high percentage of high-risk HPV-DNA geno-
types in severe dysplasia (80.95%), and in situ 
squamous cell carcinoma (80.00%) and inva-
sive squamous cell carcinoma (90.48%), once 
again confirms the strong association between 
the oncogene potential of the virus and the de-
velopment of squamous intraepithelial lesions 
and squamous invasive carcinoma of the cervix 
(p<0.05). The relationship between high-risk 
and low-risk HPV-genotypes in HPV-DNA pos-
itive patients was 75.57%:8.59%. In the Spanish 
study of Garcia-Garcia from 2010, that ratio was 
79.80%:19.70%.¹⁹ 

The highest frequency of HPV-DNA infection 
was found in patients under 30 years of age 
(40.51%), while the lowest in patients aged 40 
to 49 (15.25%). Our results correspond to the 
results of some previously published studies: in 
the Italian study of Agodi et al. from 2009, the 
highest frequency of HPV-DNA infection was de-
tected in patients under the age of 25 (73.2%);²⁰ 
American study of Evans from 2006 showed the 
highest frequency of HPV-DNA infection in pa-
tients under the age of 30 (96.00%; 458/475);²¹ 
an identical percentage of HPV-DNA infection 
(96.00%), also showed the study of Hariri et al. 
from 2012, worked on 3 058 American women 
aged 18 to 39.²²

In this study, mixed HPV-DNA infection was 
found in 9.24% of all patients, in 40.34% of 
HPV-DNA positive. This percentage of prev-
alence of mixed HPV-DNA infections corre-
sponds to previously published studies of: San-
dri et al. from 2009 (43.00%),²³ Cuschieri et 
al. from 2001 (43.30%),²⁴ Vujosevic et al. from 
2012 (42.00%).²⁵

In the group of patients under 30 years of age, 
the highest frequency of mixed HPV infection 
was detected (53.12%). These high frequencies 
in the young population can be explained by 
their sexual behavior, that is, promiscuity. In a 
Serbian study by Kovacevic G. et al. from 2016, 
performed in students from the University of 
Novi Sad, mixed HPV infection was detected in 

49.4%.²⁶ Relatively high rates of mixed HPV in-
fection among the young population were also 
detected in the Bulgarian studies of Grozdano-
vin 2014 (63.00%)²⁷ and Kovachev in 2013 
(53.00%),²⁸ as well as in the Romanian study of 
Moga in 2014 (54.93%).²⁹

HPV-16 was the most common genotype with 
40.91%. In the retrospective study of Andon-
ovska in 2014, performed in 7,411 women, the 
following distribution of the most common ge 
otypes was detected: HPV-16 (23.39%), HPV-
31 (10.68%), HPV-53 (10.60%) and HPV-18 
(6.19%).³⁰ In the study of Stojanovska et al. 
(2009), performed in 6,988 patients, the follow-
ing distribution of the most common genotypes 
was detected: HPV-16 (32.1%), HPV-31 (14%), 
HPV-53 (12.6%), HPV-18 9.9%), HPV-58 (5%), 
etc.³¹ At the same time, in the study of Duvlis in
2000, performed in patients from the Republic 
of North Macedonia, the following distribution 
of the most common genotypes was detect-
ed: HPV-16 (27.5%), HPV-31 (13.1%), HPV-66 
(10.3%), HPV-6 (9.4%), HPV-18 (8.4%), etc..³² 
In the four Macedonian studies, the most com-
mon HPV genotype was HPV-16, but there are 
deviations in the distribution of the other most 
common HPV genotypes. The high percentage of 
HPV-16 in severe dysplasia (70.59%), in in situ 
squamous cell carcinoma (66.67%) and invasive 
squamous carcinoma (52.63%), distinguishes 
HPV-16 as a high risk genotype with the highest 
oncogenic potential. It is confirmed by this study 
that: there is an association between HPV-DNA 
infection and squamous cell abnormalities of 
the uterine cervix; the young population under 
the age of 30 years is the most affected and the 
HPV-16 is the most common genotype in our en-
vironment.

It is confirmed by this study that: there is an 
association between HPV-DNA infection and 
squamous cell abnormalities of the uterine cer-
vix; the young population under the age of 30 
years is the most affected and the HPV-16 is the 
most common genotype in our environment.
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ABSTRACT

Background: The purpose of this study was to assess the antiviral efficacy and 
safety of the direct-acting antivirals (DAAs) in therapy of chronic hepatitis C virus 
(HCV) infection.
Methods: This real-life multi-centric study was performed at the Clinic for Infec-
tious Diseases, University Clinical Centre of the Republic of Srpska, Banja Luka 
and it included a total of 89 patients. All patients received the adequate doses of 
ombitasvir (OBV)/ paritaprevir (PTV)/ritonavir (RTV) + dasabuvir (DSV) plus 
ribavirin (RBV). RBV was given to all patients except to those with HCV sub-geno-
type 1b. DSV was not administered to patients infected with HCV genotype 4. For 
the majority of patients the treatment duration was 12 weeks. For ten patients with 
liver cirrhosis the duration of treatment was 24 weeks. Viraemia was assessed at 
three points in time: at baseline, 12 or 24 weeks after the beginning of treatment 
(end of treatment response - ETR), and 12 weeks after the end of treatment (sus-
tained viral response - SVR).
Results: Complete ETR after 12 weeks of treatment was achieved in 79 patients, 
while in 10 high-risk patients it was achieved after 24 weeks of treatment. Full SVR 
was recorded in 88 patients 12 weeks after the end of treatment. This therapy was 
well tolerated and mild adverse effects were recorded in only 10 patients.
Conclusion: Treatment of patients with chronic HCV infection with OBV/PTV/
RTV+ DSV + RBV resulted in excellent antiviral activity and mild adverse events.

Key words: hepatitis C virus, ombitasvir, paritaprevir, ritonavir, dasabuvir, rib-
avirin.

Hepatitis C virus (HCV) infection is the leading 
cause of chronic liver disease, and the number 
of chronically infected persons is estimated to 
be nearly 71 million worldwide1,2.  Approximate-
ly 30% of all patients with chronic HCV infec-
tion develop extensive liver fibrosis and cirrho-
sis within two to three decades from disease 
onset, and this infection is also associated with 
increased risk of hepatocellular carcinoma3. Ac-
cording to World Health Organisation (WHO) 
data, the prevalence of HCV infection in Bosnia 
& Herzegovina is 1.5%4. Recent study in healthy 

blood donors suggests that the prevalence is 
only 0.27%5. Our results of genotyping in hospi-
talised patients with HCV infection showed that 
the predominant genotype is type 1 (73.3%), fol-
lowed by type 3 (21.6%), type 4 (4.4%) and type 
2 (0.7%;  unpublished data).

Over the years the standard treatment of chron-
ic HCV infection was combination of pegylated 
interferon α (PEG-IFN) and ribavirin (RBV). 
However, the efficacy of this treatment was 
limited, providing the sustained viral response 
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(SVR) in 41-73% of treated patients6. In patients 
infected with most prevalent genotype 1 the SVR 
was achieved in only 40-50% of patients7. DAA 
agents that target multiple steps in the HCV rep-
lication life cycle have been developed and are 
highly effective, safe and require a short treat-
ment duration. DAAs have been approved by the 
Food and Drugs Administration (FDA), includ-
ing the NS3 protease inhibitors glecaprevir, gra-
zoprevir and voxilaprevir; the NS5B nucleotide 
inhibitor sofosbuvir; and the NS5A inhibitors 
velpatasvir, pibrentasvir, elbasvir and ledip-
asvir. There are now three pan-genotypic DAA 
regimens: sofosbuvir plus velpatasvir, glecapre-
vir plus pibrentasvir, and sofosbuvir plus velpat-
asvir plus voxilaprevir. Other DAA regimens are 
all genotype-specific, and each genotype will be 
considered individually here.

Since the resistance rate and numerous side ef-
fects of the PEG-IFN-based regimens was high, 
the combination of ombitasvir (OBV)/paritapre-
vir (PTV)/ritonavir (RTV) + dasabuvir (DSV), 
the second generation of direct acting antiviral 
(DAA) drugs, was introduced.The results of piv-
otal trials and real-world data with this type of 
treatment were excellent, with reported SVR 
rates of more than 93% 8,9.

The aim of this prospective, multicentre, re-
al-life clinical study was to evaluate the efficacy 
and safety of the new DAA therapeutic regimen 
in patients with chronic HCV infection in Re-
public of Srpska.

Verhaz et al. Scr Med 2019;50(2):77-81.

METHODS

RESULTS

This real-life clinical study was performed in 
Clinic for infectious diseases University clinical 
centre Republic of Srpska, Banja Luka. Diag-
nostic and treatment approach to these patients 
was inspired by AMBER study9,10. A total of 89 
patients included in this study were of both gen-
ders, with chronic HCV infection, genotype 1 or 
4, previously treated (non-responders or relapse 
patients) or treatment-naïve, with or without 
liver cirrhosis. Anatomical status of their livers 
was assessed by elastography (fibrosis scores 
F0-F4), while the hepatic functional status was 
assessed by values of bilirubin, albumine, inter-
national normalised ratio (INR), alanine trans-
aminase (ALT), aspartate transaminase (AST) 
and serum creatinine concentration. Based on 
these parameters Child-Pugh score and Model 

for End-stage Liver Disease (MELD) score were 
calculated in order to assess the existence of liver 
dysfunction. The following haematological pa-
rameters were also estimated: haemoglobin and 
alpha-fetoprotein concentrations (AFP), and red 
blood cell (RBC), white blood cell (WBC) and 
platelet (PTL) counts.

All patients enrolled in this study received the 
dose of OBV/PTV/RTV 12.5 mg/75 mg/5 mg 
(Viekirax, AbbVie GmbH, Germany), two tab-
lets as a morning dose and DSV 250 mg (Exviera 
AbbVie GmbH, Germany), dose of 500 mg/day 
divided in two doses. The dose of RBV (200 mg 
tablets) was 1000 mg/day for patients weigh-
ing<75 kg or 1200 mg/day for patients weighing 
>75 kg divided in two doses. The dose of RBV 
was modified or discontinued during the therapy 
in patients who developed severe adverse effects 
or laboratory abnormalities, such as anaemia.

RBV was given to all patients except to those 
with HCV sub-genotype 1b. DSV was not admin-
istered to patients infected with HCV genotype 
4. For the majority of patients the  treatment du-
ration was 12 weeks. Duration of treatment was 
extended to 24 weeks in high-risk patients, i.e. 
patients with liver cirrhosis. Compensated cir-
rhosis defined as Child-Pugh score ≤6 at screen-
ing by FibroScan (Echosens, Paris, France) 
score ≥14.6 kPa within 6 months of screening. In 
general, individuals with compensated cirrhosis 
have mild hepatic impairment (Child-Turcotte-
Pugh class A).

Viraemia was assessed at four points in time: 
at baseline, four weeks after beginning of treat-
ment (rapid viral response, RVR), 12 or 24 
weeks after beginning of treatment (end of 
treatment response, ETR), and 12 weeks after 
the end of treatment (sustained viral response, 
SVR). Number of replications of viral RNA was 
expressed in IU/ml. HCV levels were obtained 
by quantitative PCR essay. Viral RNA detection 
limit was ≥12 IU/ml. Descriptive statistics such 
as calculation of mean values (ME) and their 
standard deviations (SD) were used.

A total of 89 patients with HCV infection was 
included. Sixty patients were previously treated 
with PEG-IFN and RBV and naive patients were 
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Table 1: Baseline demographical and clinical characteristics.

n-number of patients; HCV-Hepatitis C Virus; RNA-Ribonucleic Acid; 
MELD-Model for End-stage Liver Disease; INR-International Normal-
ized Ratio; ALT-Alanine Aminotransferase; AST-Aspartate Aminotrans-
ferase; RBC-Red Blood Cells; WBC-White Blood Cells; PLT-Platelets; 
AFP-Alpha-Fetoprotein.

Parameters Study population (n=89)

Age, years (+ SD)

Gender, n (%)

      Male

      Female

Treatment history, n (%)

      Naïve

      Null-responder

      Relapser

      Discontinued

Fibrosis stage, n (%)

     F0

     F1

     F2

     F3

     F4

     Unknown

HCV genotype, n (%)

     1a

     1b

     1a+1b

     1 (sub-genotype not available)

     4

HCV RNA level x106 IU/ml (± SD)

MELD score (mean ± SD)

Albumin, g/l (± SD)

Bilirubin, mmol/l (± SD)

INR

Creatinine, mmol/l (± SD)

ALT, IU/l (± SD)

AST, IU/l (± SD)

Haemoglobin, g/l (± SD)

RBC, x1012/l (± SD)

WBC, x109/l (± SD)

PLT, x109/l (± SD)

AFP, ng/ml (± SD)

45.89 ± 9.98

89 (100)

58 (65.16)

31 (34.84)

89 (100)

29 (32.58)

51 (57.30)

6 (6.74)

3 (3.37)

89 (100)

17 (19.10)

8 (8.98)

9 (10.11)

21 (23.59)

34 (38.20)

4 (4.49)

89 (100)

25 (28.08)

34 (38.20)

5 (5.61)

22 (28.08)

3 (3.37)

9.07 ± 2.15

4.50 ± 0.62  

45.26 ± 2.25

14.60 ± 10.20 

1.09 ± 0.30  

79.23 ± 15.23  

67.34 ± 32.10

42.60 ± 22.00

143.22 ± 13.00

4.79 ± 0.60

6.66 ± 2.25

198.10 ± 46.20 

10.14 ± 11.08

29. Among them, 51 patients were null-respond-
ers, in 3 patients previous therapy was discon-
tinued due to side effects, while 6 were relapse 
patients (Table 1). Nearly half of the patients 
included in this study (57.30%) belonged to the 
difficult-to-treat group according to the fibro-
sis stage (F3/F4). Only three out of 89 patients 
were infected with HCV genotype 4, and the 
rest of them belonged to genotype 1. In half of 
them sub-genotyping was performed and geno-
types 1a and 1b were almost equally represented, 
while two patients were infected with both HCV 
1a and 1b sub-genotypes. Initial viraemia varied 
over the large range of values (222 x 103-101 x 
106 IU/ml; with median 3.759 x 106IU/ml) with 
the mean value of 10.15 x 106 IU/ml. Similarly, 
MELD score was 4.50, as additional proof of 
minimal level of liver dysfunction. Accordingly, 
all the biochemical parameters of liver function 
were within the normal range of values, which 
also goes for haematological parameters (Table 1).

RVR was documented in only 12 patients. Elev-
en of them showed no HCV presence, while one 
patient had low viral concentration. Complete 
ETR after 12 weeks of treatment was achieved in 
79 patients, while in 10 high-risk patients it was 
achieved after 24 weeks of treatment. Full SVR 
was recorded in 88 (98.9%) patients 12 weeks 
after the end of treatment.

The therapy with DAAs was well tolerated and 
adverse events were recorded in only 10 patients; 
two of them developed anaemia, two of them 
had fatigue,one had headache, five had higher  
total bilirubin level. These side effects were not 
the reasons for discontinuation of therapy, but 
in one case the reduction of RBV dose was need-
ed due to anaemia. Only 43 patients (48.31%) 
had concomitant medication, which included: 
benzodiazepines, antihypertensive drugs, bron-
chodilators, antipsychotics, antidepressants, H2 
blockers, oral diabetes drugs, insulin, calcium 
and vitamin D3 supplementation.

DISCUSSION

The presented real-life data showed very high 
efficacy (100% ETR and 98.9% SVR12) of the 
new DAAs (OBV/PTV/RTV + DSV + RBV) in 
patients with chronic HCV infection. This is in 
full accordance with results of other studies 9-13. 

Majority of our patients (86/89) belonged to 
the genotype 1, while only 3 patient belonged 
to genotype 4. This is in full accordance with 
European9,10,14 and US real-world data15 where 
predominant type was also genotype 1, while in 
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ABSTRACT

Background: Kidney transplantation is the best treatment for patients with
end-stage renal disease (ESRD). The aim of the study was to show the results of 
kidney transplantation performed in the University Clinical Centre of the Republic
of Srpska in the period 2010-2018.
Methods: This was a retrospective, 8-year observational cross-sectional study. 
Studied endpoints were overall patient survival, as well as graft survival rate in kid-
ney transplant recipients. Recipient's age, gender, induction immunosuppressive 
therapy, the underlying cause of ESRD, the dialysis modality and post-operative 
complications (surgical, medical, urinary tract infections, electrolyte imbalance, 
and graft rejection) and their influence on the patient and graft survival rates were 
monitored.
Results: The 30 living-donor kidney transplantations were performed, 29 living-
related donor and one living-unrelated donor renal transplantation. A total of 70% 
of kidney recipients were male, and 30% were female. The average age of patient 
was 34.43 ± 8.67 years. Induction immunosuppressive regimen was prescribed to 
76.7% of transplanted patients. Graft rejection occurred in 5 patients (16.7%). The
1-year, 3-year, 5-year, and 8-year patients survival rates were 100%, 100%, 96.97%
and 93.33%, respectively. The 1-, 3-, 5-, and 8-year graft survival rates were 100%,
96.97%, 93.33% and 86.67%, respectively. The current mean value of glomerular
filtration rate (GFR) in 25 patients with functional graft was 81.8 ± 30.3 ml/min.
There was a statistically significant difference in the graft survival rate in the group
with urinary tract infections (UTIs) (66.66%) compared to a group without UTIs 
(100%). Overall patient survival was significantly lower in the group with graft 
rejection (60%) compared to the group without graft rejection (92%). Kidney graft 
survival rate and overall patient survival have not been significantly different in 
terms of the studied factors (recipient’s age, gender, induction immunosuppres-
sive treatment, underlying cause of ESRD, dialysis modality, surgical or medical 
complications, and electrolyte imbalance).
Conclusion: The results of living-donor kidney transplantation performed in the
University Clinical Center of the Republic of Srpska are good in comparison with 
the results obtained at other centres.

Key words: kidney transplantation; living donor; graft survival rate; patient sur-
vival.

INTRODUCTION

Chronic kidney disease and its final stage, irre-
versible renal insufficiency (end-stage renal dis-

ease, ESRD) are recognised as a worldwide pub-
lic health concern (health as well as economic 
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METHODS

problem), after taking into account the annual 
costs of treatment per patient1. Kidney trans-
plantation is the preferred treatment for most 
patients with ESRD, since transplanted patients 
have significantly better quality of life and in-
creased life expectancy, as shown in several clin-
ical trials2-5.

During the past 20 years, major changes have 
occurred in the Southeastern European coun-
tries regarding the area of kidney transplanta-
tion, as well as transplantation of other organs 
and tissues. Slovenia became a fully fledged 
member of Eurotransplant International Foun-
dation in 2000, followed by Croatia in 2007. 
Besides, transplantation medicine was rapidly 
progressing in these countries, so that by 2011 
Croatia reached the highest level of the donor 
rate (number of cadaveric organ donors per mil-
lion population [p.m.p.]), and nowadays, Croa-
tia is one of the leading countries in the world 
regarding the transplantation rate6,7.

Another important step in the region that con-
tributed to the development of the transplant 
programme in the Balkan region was the estab-
lishment of the South-Eastern Europe Health 
Network (SEEHN) in 2001. The SEEHN is a 
multi-governmental organisation of health sys-
tems represented by health authorities from 
Albania, Bosnia and Herzegovina, Bulgaria, 
Croatia, Israel, Moldova, Montenegro, North 
Macedonia, Romania, and Serbia. The Regional 
Health Development Centre on Organ Donation 
and Transplant Medicine (RHDC) was estab-
lished in 2011 in Croatia to facilitate collabo-
ration in deceased organ donation and trans-
plantation. Kidney transplant programmes have 
grown dramatically in the period from 2011 to 
2014 in five SEEHN member countries. Liv-
ing donor kidney transplant programmes have 
been successfully launched in Montenegro and 
Moldova, and already established living kidney 
transplant programmes in North Macedonia, 
Bosnia and Herzegovina, Albania, and Roma-
nia have been markedly improved. At the same 
time, the number of kidney transplants from 
deceased donors in Romania, North Macedonia 
and Bulgaria increased due to an increase in the 
number of deceased donors.

Starting kidney transplantation and the es-
tablishment of transplantation program in the 
Republic of Srpska, one of the two entities of 
Bosnia and Herzegovina, represents a very im-

portant qualitative step forward in the treat-
ment of ESRD patients.

Kidney transplantation at the University Clinical
Centre of the Republic of Srpska (UCC RS) was 
performed successfully with the help and men-
toring of the experts from the Military Medical 
Academy (MMA), Belgrade, Serbia. The aim 
of the study was to show the results of kidney 
transplantation at the UCC RS in the period 
2010-2018. 

The study was a retrospective, 8-year observa-
tional cross-sectional study covering the period 
from 2010 to 2018. It was performed at the De-
partment of Nephrology of the Clinic for Inter-
nal Medicine of the UCC RS.

At the beginning of 2010, a cooperation agree-
ment in the field of transplantation was signed 
between the two clinical centres: the UCC RS 
and the MMA, where it was agreed that surgical 
and internist transplant teams would be work-
ing together at the UCC BL, in order to gradually 
train our doctors for independent transplanta-
tion. The first transplantation was performed in 
June 2010. Complete preparation of the donor 
and kidney recipient was performed at the UCC 
BL, and then the local surgical team (vascular 
surgeon, urologist), together with the MMA ne-
phrologist, performed the renal transplantation 
at the UCC BL together with colleagues vascu-
lar surgeons, urologists, anesthesiologists, and 
nephrologists from the UCC BL. Post-operative 
monitoring and treatment of transplanted pa-
tients and donors was generally completed at 
the UCC BL.

Endpoints were patient and graft survival rates. 
Recipient's age, gender, induction immunosup-
pressive therapy, the underlying cause of ESRD, 
the dialysis modality and post-operative compli-
cations - surgical, medical, urinary tract infec-
tions (UTIs), electrolyte imbalance, graft rejec-
tion - and their influence on.9

The standard immunosuppressive regimen in-
cluded corticosteroids, calcineurin inhibitors 
(generally tacrolimus), and mycophenolate. In 
the maintenance therapy, in one patient, tacroli-
mus was replaced with cyclosporine due to dia-
betes and visual impairment, and in two patients 
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mycophenolate was replaced with azathioprine
for planning pregnancy. Induction immunosup-
pressive therapy with basiliximab (Day 0 and 
Day 4) was given for the first two years in pa-
tients who had an increased immunological risk 
and, since 2013, in all patients.

A complete statistical analysis was performed 
using the statistical software PASW statistics 18. 
Attributed variables were presented as frequen-
cy of certain categories. Numerical variables 
were presented as mean with standard devia-
tion. All the analyses were estimated at p<0.05 
level of statistical significance. Unadjusted graft 
and patient survival rates were calculated using 
Kaplan-Meier plots and p-values derived from 
the univariate Log-rank test.

Clinical and other protocols related to research 
have been adhered to.

A total of 30 living-donor kidney transplanta-
tions were performed, 29 living-related donors 
and one living-unrelated donor renal transplan-
tation. Preemptive kidney transplantation was 
performed in three patients (10%). In 27 pa-
tients renal transplantation was implemented 
after the onset of long-term dialysis. A total of 
70% of kidney transplant recipients were male, 
and 30% of them were female. The average age 
of patients was 34.43 ± 8.67 years. The most 
common cause of ESRD was chronic glomeru-
lonephritis – 18 patients (60%) and other caus-
es were hypertension, chronic pyelonephritis, 
vesicoureteral reflux (VUR), unknown underly-
ing disease. Sociodemographic and clinical data 
were shown in Table 1.

Complications after kidney transplantation are 
shown in Table 2. The most common compli-
cations after kidney transplantation were UTIs 
(early-onset, late-onset or recurrent) - in 12 pa-
tients (40%); surgical complications were pres-
ent in 10 patients (paralytic ileus - 4, lymphoc-
oele and perirenal hematoma - 1 and surgical 
suture dehiscence and retained part of surgical 
drain in the abdominal cavity upon its removal 
- 1). Except for patients with paralytic ileus and 
1 patient with lymphocele who responded to the 
conservative treatment, others were successfully 

surgically treated, some of them were managed 
during transplantation.

Medical complications were present in 10 pa-
tients: hypertensive crisis - 3, acute gastritis 
and new-onset diabetes mellitus - 2 and nega-
tive drug interactions, fungal enterocolitis and 

Table 2: Post-operative complications in kidney transplant 
recipients

Surgical complications

Medical complications

Urinary tract infections

Graft rejection

Cytomegalovirus infection

Electrolyte imbalance

10 (33.3%)

9 (30.0%)

12 (40.0%)

5 (16.7%)

1 (3.3%)

6 (20.0%)

Table 1: Socio-demographic and clinical characteristics of 
kidney transplant recipients

Gender:

   male

   female

Age (years); mean ± standard deviation

Dialysis before transplant:

   haemodialysis

   peritoneal dialysis

   preemptive transplant

Cause of the ESRD:

   glomerulonephritis

   hypertension

   bilateral kidney angiomyolipoma

   chronic pyelonephritis

   unknown

Donor:

   Living-related

   Living-unrelated

Induction therapy:

   yes

   no

21 (70.0%)

9 (30.0%)

34.43 ± 8.67

23 (76.7%)

4 (13.3%)

3 (10.0%)

18 (60.0%)

6 (20.0%)

1 (3.3%)

1 (3.3%)

4 (13.3%)

29 (96.7%)

1 (3.3%)

23 (76.7%)

7 (23.3%)

drug-induced liver injury were observed in 1 pa-
tient.

Electrolyte imbalance (most commonly hypo-
magnesaemia or hypocalcaemia due to excessive
post-operative polyuria) was present in six pa-
tients and was a likely cause of paralytic ileus.
Graft rejection has occurred in five patients; a 
biopsy of the transplanted kidney was performed
in two patients. Induction immunosuppressive 
therapy was administered to 23 (76.7%) pa-
tients.
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Figure 2. Cumulative graft survival rates in the transplanted pa-
tients; means with 95%CI: 2,729.99 (2,392.54-3,067.44) days.
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Figure 3. Cumulative graft survival rates in the transplanted pa-
tients according to the incidence of postoperative urinary tract 
infections (UTIs).
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Figure 4. Cumulative graft survival rate in the transplanted pa-
tients according to the incidence of post-operative graft rejec-
tion; Log Rank test, p=0.040.
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Figure 1. Overall survival in the patients with renal transplan-
tation; means with 95% confidence interval (CI): 2919.53 
(2668.06-3171.00) days.

Kaplan-Maier curves of overall survival of pa-
tients and their grafts are given in Figures 1 and 
2, respectively.

One-, 3-, 5- and 8-year cumulative graft survival 
rates were 100%, 96.67%, 93.33% and 86.67%, 
respectively.

There was a statistically significant difference in 
the graft survival rates between the group of pa-
tients with or without UTIs (Figure 3).

The graft survival rate in the group with UTIs 
was only 66.66%, in comparison with 100% into 
the group without UTIs.

There was also a statistically significant differ-
ence in the patient survival rates between the 
group of patients with no graft rejection (25 pa-
tients) and the group of patients with graft rejec-
tion (Figure 4).

Overall patient survival was significantly lower 
in the group with graft rejection (60%) com-
pared to the group without graft rejection (92%).
The current mean value of glomerular filtration 
rate (GFR) in 25 patients with functional graft 
was 81.8 ± 30.3 mL/min (Table 3).

One-, 3-, 5- and 8-year overall patient survival 
rates were 100%, 100%, 96.67% and 93.33%, re-
spectively.
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DISCUSSION

In the present study, the 1-, 3-, 5- and 8-year 
overall survival of the patient with a transplant-
ed kidney, as well as the cumulative graft surviv-
al rates at specified time-points were monitored. 

The impact of various factors on the graft sur-
vival, such as recipient's age, gender,  induction 
immunosuppressive therapy, the underlying 
cause of ESRD, the dialysis modality and the 
post-operative complications (surgical, medical, 
UTIs, electrolyte imbalance, graft rejection) was 
also investigated.

Meta-analysis by Tonelli et al.10 included 110 
worldwide published studies with 1,961,904 
patients who were on chronic haemodialysis or 
were transplanted; 79% of these studies showed 
that there was a statistically significantly higher 
mortality risk for dialysis patients (regardless of 
the dialysis modality) compared to transplanted 
patients; in the other 21% of studies that differ-
ence was not statistically significant.

In the study by Gondos et al.11, the first compar-
ative graft survival in cadaveric transplants in 
Europe and the United States was monitored. 
Overall, 1-year graft survival for cadaveric trans-
plants in Europe was 90.6% compared to US 
data as follows 91.5% for Latino-Americans, 
91.1% for American whites and 88.7% for Amer-

86 Grujičić et al. Scr Med 2019;50(2):82-8.

Table 3: The most important outcomes of renal function in 
kidney transplant recipients

ESRD = end-stage renal disease

Recurrent ESDR

Death

Current glomerular filtration rate (mL/min/1.73 m²); 

mean ± standard deviation

4 (13.3%)

2 (6.7%)

81.80 ± 30.34

ican blacks. Five- and 10-year graft survival in 
Europe was 77.0, and 55%, respectively; for Lati-
no-Americans in the USA these rates were 72.9% 
and 48.2%, respectively; for American whites 
71.3 and 45.7%, respectively; and for American 
black people 62.5 and 33.7%, respectively. The 
study showed that one-year patient survival was 
similar in Europe and in the United States, but 
overall patient survival was significantly higher 
in transplanted European patients compared to 
American ones.

In the study by Davila et al.12 (Colombian au-
thors), 5-year survival of 164 transplanted pa-
tients was monitored; reported 5-year patient 
overall survival was 92.1% and 5-year graft sur-
vival was 88.4%. The average age of transplant 
patients was 48.

Effects of patient’s gender, age, presence of op-
portunistic infections, surgical and immunolog-
ical complications, donor type (cadaveric trans-
plantation was performed in 84.8% of patients 
and living-donor transplantation was performed 
in 15.2% of patients), the presence of cytotoxic 
antibodies on 5-year overall patient survival as 
well on graft-survival rate were studied. They 
reported 18.9% of patients with graft rejection 
during the first post-operative year and risk ra-
tio (RR) of graft loss in those who experienced 
rejection in the first year was significantly more 
(p=0.002). Other monitored factors did not 
have a statistically significant impact on 5-year 
graft survival rate.

Slovenian authors7 reported 13.7% cases of 
acute graft rejection in the 1st year following 
transplantation for the period 2000-2016 for 
their 793 patients who have undergone cadav-
eric transplantation. In the study by Campbell et 
al. (Australian authors)13 the incidence of acute 
rejection in living-donor and cadaveric kid-
ney transplantation was examined. Acute graft 
rejection was present in 44% of living-donor 
transplants and 28% of cadaveric transplants 
and was significantly more frequent (p <0.001) 
but there was no significant difference in graft 
survival rates for these groups.

Spanish authors Morales et al.14 observed the 
effect of age on 5-year graft survival in 2,600 
transplanted patients in 14 Spanish transplant 
centers. According to age, kidney recipients 
were classified in 3 groups: Group A: <40 years 
- 25.8%; Group B: 40-60 years - 50.9%; and 
Group C: >60 years - 23.19%. Five-year survival 

Two patients died: one due to a sepsis after mas-
sive pneumonia (with a functional graft) and the 
second one due to a  stroke (developed 1.5 years 
after graft failure; Table 3). Three patients re-
turned to dialysis after graft failure: one due to 
humoral rejection (proven by biopsy) that did 
not respond to the administered therapy, one 
due to vague thrombosis of the iliac artery and 
renal artery and one due to the unknown causes 
(with already present end-stage graft failure at 
the scheduled follow-up visit 1.5 year after kid-
ney transplantation).
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CONCLUSION

Although the total number of kidney transplan-
tations performed in the UCC RS is small, the 
obtained results are encouraging. Further mon-
itoring of all factors that can influence the graft 
survival after living-donor renal transplantation 
as well as the development of cadaveric trans-
plantation is required.

rates were 97.4%, 90.8% and 77.7%, respective-
ly. The main cause of graft loss in patients aged 
<40 years was chronic allograft dysfunction, 
and in the other two groups death of patients 
with functional graft.

Nopakkun et al.15 observed the influence of do-
nor age on 5-year patient and graft survival in 
living-donor kidney transplantation in the Unit-
ed States. They reported the follows: hazard 
ratio (HR) of graft loss for donors aged 40-50 
years was 1.777 (p = 0.032); HR of graft loss for 
donors aged between 50-60 years was 1.796 (p 
= 0.056); and HR of graft loss for donors old-
er than 60 was 2.611 (p = 0.006). The patient's 
1-year survival rate was 98.1% and the 5-year 
survival rate was 93.8%, while the 1- and 5-year 
graft survival rates were 94.3% and 87.5%, re-
spectively. The impact of UTIs in the 1st year 
after transplantation on the 1-year graft surviv-
al rate was followed by Bodro et al.16 and Gole-
bievska et al.17. UTIs were reported in 36% of pa-
tients by Spanish authors, of which 15% had the 
most severe form of graft pyelonephritis.

Polish authors15 reported UTIs in 209 patients 
(53.1%) in the first year after kidney transplanta-
tion. None of these two studies has been shown 
statistically significant effect on 1-year graft sur-
vival rate. In the current study, 40% of patients 
had UTIs in the 1st year following transplanta-
tion, which is comparable with the experiences 
of other authors. The percentage of graft rejec-
tion in the 1st year following transplantation in 
our patients was 16.6% (Colombian patients re-
ported 18.9%) and had a statistically significant 
impact on the graft loss in both studies.

If we compare the 5-year graft survival rates in 
transplanted European patients5 -77%, in Co-
lombian patients6 - 92.1%, in American whites 
-  85.4%, obtained 5-year graft survival rates 
for our patients were 93.3%. Good results of 
1-year and 5-year survival in our patients can 
be explained by the selection of younger trans-
plant patients (the average age of our recipient 
was 34.4 years, of the Colombian recipient was 
48 years, of the recipients at the MMA was 44.5 
years).

The limitation of the study is a small-sized sam-
ple, a short follow-up period (below 10 years) 
and thus a lower number of late complications, 
as well as retrospective design. In spite of these 
study limitations, its significance is very high be-

cause good results were created by the cooper-
ation of two clinical centres in Banja Luka and 
Belgrade.
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ABSTRACT

Background: Benzodiazepines (BZDs) are very often inappropriately prescribed 
drugs. The aim of this study is to analyse physicians' prescribing patterns for BZD 
in  Republic of Srpska, and to assess to what extent primary diagnosis determine 
the dose and the length of use of BZDs. 
Methods: A retrospective analysis of the physicians' prescription habits based on 
the database of Family Medicine Information Systems of Republic of Srpska, as 
well as on data from patient’s medical record were performed. Patients’ socio-de-
mographic and clinical characteristics, including the data on the type and dose of 
BZDs prescribed, were recorded and evaluated. 
Results: BZDs were mostly prescribed for anxiety disorders (30.05%), for de-
pressive disorders (17.54%), and for anxiety-depressive disorders (10.86%). A sig-
nificant amount of BZDs was prescribed for non-psychiatric diagnoses (23.81%). 
Patients suffering from psychotic disorders were taking the highest dose of BZD 
and for the longest periods of time (p<0.001). Longer use of BZDs was in women 
(r=0.04, p<0.001), elderly (r=0.178, p<0.001), single people (r=0.12, p<0.001), 
those who live in urban areas (r=0.45, p<0.001) and those who were prescribed 
higher doses (r=0.213, p<0.001).
Conclusion: A significant percentage of patients were using the BZDs for lon-
ger period of time than recommended. Strongest positive correlation was found 
between the dose and the length of use, which implies the addictive potential of 
BZDs. Since it has been noticed that prolonged use, or abuse is present regardless 
of the diagnosis, precaution is advised when prescribing BZDs even for acute dis-
eases.

Key words: benzodiazepines, primary healthcare, analysis of medicine use, ratio-
nal pharmacotherapy.

Benzodiazepines (BZDs) are agonists of the BZD 
receptors at the γ-amino-butyric acid A (GA-
BA-A) receptor complex. The effect of stimula-
tion of GABA receptors provides its anxiolytic, 
sedative, hypnotic, anticonvulsant and myore-
laxant effect.1 BZDs are used in treatment of in-
somnia, anxiety disorders and along with anti-
depressant.2 They are also used in the treatment 
of terminally ill cancer patients.3 According to 
current guidelines the use of BZD should be 

limited to shorter use (up to 4 weeks) to mini-
mize the risk of adverse reactions (e.g. depen-
dence or withdrawal symptoms).4,5 However, it 
is estimated that 3% of the general population 
use BZD for the period longer than 6 months in 
continuity.6 The long term use of these drugs is 
potentially inappropriate and can cause a range 
of adverse side effects including cognitive and 
psychomotor impairment, particularly in older 
patients.           
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Most authors agree that use of BZDs for longer 
than 6 months suggests addiction. Abuse of opi-
ates and BZDs is often coinciding.8 Longer use of 
BZDs, especially in the elderly, is correlated with 
frequent falls, moderate risk of all causes of death 
and dementia.8-12 Despite lack of recommenda-
tions, BZDs are often used for treatment of pain 
and somatic disorders. Furthermore, there are 
even relative contraindications for use of BZDs 
in patients suffering from schizophrenia, and in 
patients with psychotic disorders BZDs should 
only be used for very short sedation and calming 
down of acutely agitated patients.13,14

The aim of this study is to evaluate physicians' 
habits in prescribing of BZD in the primary 
health care settings of Republic of Srpska, and to 
assess to what extent the primary diagnosis de-
termines the dose and the length of use of BZDs.

Maksimović et al. Scr Med 2019;50(2):89-96.

METHODS

RESULTS

Retrospective cross-sectional study was con-
ducted. Doctors prescribing practice data in pri-
mary healthcare were collected from the Family 
Medicine Information Systems (WebMedic) of 
Republic of Srpska. Anonymity of patients was 
preserved. Personal medical record of each pa-
tient was coded, without data related to patients’ 
name, initials or personal identification number. 
Only data of patients age and sex were available.

I. Prescription analysis 
All patients that had been using BZDs from Feb-
ruary 2011 to February 2018 were included in 
this study. Basic socio-demographic and clinical 
data such as: gender (male/female), age (years), 
smoking status (smoking/not smoking), place 
of residence (urban environment: municipality 
population ≥ 20,000 inhabitants / rural envi-
ronment: municipality population <20,000 in-
habitants), marital status (married/single), pre-
scribing diagnosis for BZDs, existence and type 
of comorbidity were analysed.

For easier comparison, all diagnoses for which 
BZDs were prescribed are grouped as follows: 
(1) mixed anxiety-depressive disorder; (2) anx-
iety disorders; (3) depressive disorders; (4) psy-
chotic disorders; (5) other psychiatric disorders 
(psychiatric diagnoses that do not fit into the 
first four groups); (6) non-psychiatric disorders.
To compare different doses of BZDs, a table of 

equivalence was used. Equivalent dose (ED) 
matches the clinical equivalence when a patient 
is ‘switched’ from one BZD to another, and ED = 
1 matches 10 mg diazepam and equivalent doses 
of other BZDs.15,16 Furthermore, for easier com-
parison, based on their elimination half-lives, 
BZDs were grouped as: short-acting BZDs (half-
life <12 h), intermediate-acting BZDs (half-life 
12-24 h) and long-acting BZDs (half-life > 24 
h) (Table 1). For significant number of patients, 
the combination of two different BZDs, from the 
same or different BZD subgroups, had been pre-
scribed and these patients were put in a sepa-
rate, fourth category.15,17 

Table 1: Duration of action and equivalent doses of BZD 

BZD-benzodiazepine; t/2-half-life; INN-international nonproprietary 
name;  ED-equivalent dose 

Duration of BZD action INN ED

alprazolam

brotizolam

midazolam

oxazepam

bromazepam

lorazepam

nitrazepam

diazepam

clorazepate

flurazepam

clobazam

clonazepam

medazepam

prazepam

0.5 mg

0.25 mg

5 mg

20 mg

5 mg

1 mg

10 mg

10 mg

15 mg

20 mg

20 mg

0.5 mg

10 mg

10 mg

Short-acting 

(t/2 <12 h)

Intermediate-acting 

(t/2=12-24 h)

Long-acting 

(t/2> 24 h)

Total number of prescriptions of all drugs for 
all years amounted 37,741,591. Number of pa-
tients in the database was 1,422,931. Number 
of prescriptions of BZDs for all years amount-
ed 1,125,632 (2.98% of all prescriptions). That 
number of prescriptions was prescribed to 
151,204 different patients (10.63% of all pa-
tients). Socio-demographical differences are 
shown in Table 2. Two thirds of the patients to 
whom BZDs had been prescribed were women. 
Average age of patients was 60, with only 1/10 
of patients being younger than 40, and half of 
the patients aging 41-65. Two thirds of patients 
were single. Again, two thirds of patients lived 
in urban areas. Of the sample of 515 patients, 
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3/4 were non-smokers, while 139 were smokers 
(26.99%). (Table 2).

Table 2: Socio-demographic characteristics of benzodiazepine 
users

N = number of patients; SD = standard deviation

Variable N %

Sex

Male

Female

Age (Mean (SD):

≤ 40 years

41- 65 years

≥ 66 years

Marital status

Married

Single

Place of residence

Urban areas

Rural areas

TOTAL

Smoking status

Smokers

Non-smokers

TOTAL

52254

98950

59781

91423

16782

74731

59691

105365

45839

151204

376

139

515

52254

98950

39.54

60.46

11.10

49.42

39.48

69.68

30.32

100.00

73.01

26.99

100.00

60.46 (15.00)

Table 3: Average dose and lenght of use of benzodiazepines 
depending on diagnosis

*Mean (SD); N: number of patients; **ED: approximately equvalent 
dosage between benzodiazepines, which 1 correspond with 10 mg 
of diazepam.

Diagnosis (group) N % ED
Length
of use
(in months)*

1. Anxiety-depressive disorder

2. Anxiety disorders

3. Depressive disorders

4. Psychotic disorders

5. Other psychiatric disorders

6. Non-psychiatric disorders

TOTAL:

16422

45432

26516

7925

18904

36005

151204

10.86

30.05

17.54

5.24

12.50

23.81

100.00

1.25 (1.21)

0.97 (0.96)

1.48 (1.43)

1.87 (1.56)

1.21 (1.21)

0.77 (0.73)

1.13 (1.15)

5.38 (4.32)

5.09 (4.33)

5.93 (4.46)

6.86 (4.56)

5.50 (4.42)

5.27 (4.36)

5.46 (4.40)
Half of the patients used BZDs for the recom-
mended 3 months. The other half used them 
longer; 30% even longer than 10 months, av-
eraging in total 5.5 months. Spearman’s cor-
relation showed that longer use of BZDs oc-
curred in women (r=0.04, p<0.001), elderly 
(r=0.178, p<0.001), single patients (r=0.12, 
p<0.001), those who live in urban areas (r=0.45, 
p<0.001) and those who use higher doses of 
BZDs (r=0.213, p<0.001). There was no signifi-
cance in the smoking status of patients (r=0.60, 
p=0.171).

Average dose per patient amounted 0.88 ED. 
Two thirds used less than 1 ED, but 5.39% used 
2-3 EDs, and 3.37% used a dose higher than 
4 EDs. Spearman’s correlation showed that 
higher dose was associated with men (r=0.81, 
p<0.001), married patients (r=0.20, p<0.001), 
younger patients (r=0.55, p<0.001), smokers 
(r=0.16, p<0.001) and those who live in rural 
areas (r=0.22, p<0.001).

BZDs were mostly prescribed for anxiety dis-
orders. A significant amount of BZDs was pre-

scribed for non-psychiatric diagnoses. Data re-
lated to the diagnosis, dosage and length of use 
of BZDs are shown in Table 3. Patients suffering 
from psychotic disorders received highest dos-
es (Kruskal-Wallis test: χ2=7504.63, p<0.001), 
followed by patients suffering from depressive 
disorders. Lowest doses were used by patients 
suffering from non-psychiatric disorders. Pa-
tients suffering from psychotic disorders have 
been taking BZDs for longest periods of time 
(Kruskal-Wallis test χ²=755.02, p<0.001), fol-
lowed by patients suffering from depressive dis-
orders. Patients suffering from anxiety disorders 
have been taking BZD for the shortest periods of 
time, followed by patients with nonpsychiatric 
disorders. (Table 3).

Diagnosis had statistical impact on choice of 
BZDs (χ2=13747.23, p<0.001). Short-acting 
BZDs were most commonly prescribed for de-
pressive and mixed anxio-depressive disorders, 
and least for psychotic and non-psychiatric dis-
orders (Figure 1). Intermediate-acting BZDs 
were most commonly prescribed for non-psy-
chiatric and anxiety disorders, and least for psy-
chotic disorders. Patients suffering from psy-
chotic disorders, used long-acting BZDs (even 
more than intermediate-acting), and this was 
the only group in any category, that did not pre-
fer intermediate-acting BZD. Patients that suf-
fer from depressive and mixed anxiety-depres-
sive disorders more often than other patients 
used different BZDs. (Figure 1 near here).

Since it was noticed that BZD had been pre-
scribed to a significant percentage of patients 
based on non-psychiatric diagnosis, further 
analysis was conducted. Within the non-psychi-
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atric group of disorders musculoskeletal diseas-
es were the most common reason for prescribing 
BZD (29.16%), followed by epilepsy (22.92%), 
hypertension (13.54%), arrhythmias (9.38%) 
and chest pain (6.25%). Other diseases, such as 
headache, vertigo, etc. were presented less often.
More than 4/5 patients to whom BZDs were 
prescribed had one or more comorbidities. Most 
common comorbidity was hypertension. Pa-
tients who had more than three chronical dis-
eases and used more than five different drugs 
every day were set aside to a separate catego-
ry. Existence and type of comorbidity, as well 
as their average dose and lenght of their use is 
shown in Table 4.

Table 4: Type of comorbidity, average dose and lenght of use of 
benzodiazepines

* MEAN (SD); ** p<0.05; 

Diagnosis (group) N (%) Dosage (ED)*

Length
of use
(in months)*

No comorbidity

Hypertension

Other cardiovascular diseases

Diabetes mellitus

Musculosceletar diseases

Other diseases

Multiple comorbidities

TOTAL

84 (16.31)

215 (41.7)

25 (4.85)

15 (2.91)

25 (4.85)

40 (7.77)

111 (21.55)

515 (100)

7.17 (4.89)

8.30 (3.93)

8.08 (4.30)

8.67 (3.80)

7.92 (4.26)

7.58 (4.84)

8.20 (3.99)

8.02 (4.21)

1.18 (1.06)**

0.84 (0.73)**

0.76 (0.40)

1.19 (1.85)

1.16 (0.91)

1.33 (1.36)

1.01 (1.35)

0.99 (1.05)

There was no statistical significance in length of 
use between patients who do or do not have co-
morbidities (Man-Whitney U test: U=1623.00, 
p=0.12), as well as among the particular types 
of comorbidity (Kruskal-Wallis test: χ2=0.48, 
p=0.99). Patients who did not have any comor-
bidity used higher dosage in comparison with 
those who did (U=14532.00, p=0.04). Based on 
type of comorbidity, patients who only had hy-
pertension as comorbidity used lower dose than 
the others, except for patients suffering from 
other cardiovascular diseases (Kruskal-Wal-
lis test showed general statistical significance 
χ2=12.40, p=0.03; further post-hoc analysis 
showed statistical significance only for hyper-
tension).

DISCUSSION

The results of this study showed that BZDs were 
mainly prescribed to women as well as to older 
patients. Women have been taking BZDs almost 
twice as often as men, and studies from other 
countries showed similar results.18-26 BZDs were 
used mainly by older patients and also for lon-
ger time compared to younger patients, which 
corresponds to studies from abroad that classi-
fied BZDs, specifically long-acting BZDs, as top 
5 most inappropriately prescribed drugs in the 

Figure 1. Choice of benzodiazepines based on diagnosis:
Diagnosis: 1 - Mixed anxiety-depressive disorder; 2 - Anxiety disorders; 3 - Depressive disorders; 4 - Psychotic disorders; 5 - Other 
psychiatric disorders; 6 - Non-psychiatric disorders.
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elderly.18,20,21,25-30 In terms of correlations, there 
was a statistically significant negative correla-
tion between the dose of BZD and the age pa-
tients - the older the age, the smaller the daily 
dose. This finding is in accordance with global 
findings, which also state that older patients use 
smaller doses of BZDs, which is logical, based 
on the narrow therapeutic width of BZDs in 
the elderly population, due to lower creatinine 
clearance values, reduced liver functionality, 
polypharmacy and interaction with other drugs 
and reduced body weight.21,25,29,30 When it comes 
to marital status, nearly 60% of patients were 
single. That coincides with results of published 
studies.29,31 Our results show that patients from 
urban areas tend to use BZDs more often than 
those living in rural areas (70%:30%). Other 
studies comparing incidence of depressive and 
anxiety disorders showed that mood disorders 
occur more often in patients from urban ar-
eas compared to the rural ones.32 Also, citizens 
of urban areas take BZDs for longer periods of 
time.33-35 This is somewhat logical taking in con-
sideration faster life style, noise, traffic, air pol-
lution and other factors that citizens of urban 
areas are more exposed to.

The percentage of smokers in the examined 
sample matched the estimated percentage of 
smokers in Republic of Srpska. Data show that 
smokers use significantly larger doses of BZDs, 
which corresponds the data from the literature.25 

Furthermore, this study showed that there were 
more smokers among the users of long-act-
ing BZDs. This is probably due to the fact that 
smokers are being generally more anxious, with 
weaker impulse control, so they need a stronger 
and longer-lasting anxiolytic effect.36,37

Based on the diagnosis, use of BZDs is expected-
ly high in patients with anxiety and depressive 
disorders, but unusually high (23.8%) in pa-
tients with non-psychiatric disorders. Some re-
gional studies show a high trend of prescribing 
BZDs to hypertensive patients, but it is known 
from primary care practice that the trend exists 
in other non-psychiatric disorders (low back 
pain, diabetes, myalgia, headache), as was con-
firmed by our findings.38,39 One of the reasons 
for such a high percentage of prescribed BZDs 
for non-psychiatric disorders could also be the 
lack of care by family medicine physicians when 
it comes to making a diagnosis. Doctors may 
have thought that anxiety of the patient makes 

the primary disease worse, but they did not find 
it necessary to introduce officially into patient’s 
record the diagnosis of anxiety or mixed mood 
disorder. Prescription of BZDs in mentioned 
indications is justified, but lenght of their use 
in these indications is troubling. For example, 
BZDs have been used for such a long time for low 
back pain and for anxiety-depressive disorders. 
Evidently, prolonged usage, or abuse, of BZDs is 
equally present regardless of the diagnosis.

Short-acting BZDs were most often prescribed 
to patients suffering from depressive and mixed 
anxio-depressive disorders, which is logical 
when taking in consideration that they have the 
fastest onset of therapeutic effect, and patients 
take them to control acute anxiety attacks. It 
would be logical that they are prescribed most 
frequently in patients with anxiety disorders 
as well, however intermediate-acting BZDs are 
most frequently prescribed in these disorders. 
Long-acting BZDs are most often prescribed in 
patients with psychotic disorders. Reason for 
this is probably that the agitated psychotic pa-
tient needs to be sedated for the longest period 
possible.

When comparing the dose and the length of use 
with diagnosis, it was apparent that patients with 
anxiety and psychotic disorders are prescribed 
with both highest doses and for the longest peri-
od of time, whereas patients with non-psychiat-
ric disorders receive the smallest doses. Prescrip-
tion of BZDs to patients with psychotic disorders 
is not in accordance with guidelines, especially 
during longer period of time. However, prescrip-
tion of BZDs to patients suffering from schizo-
phrenia is only justified for acute treatment of 
agitated patients. Same patients use BZDs for 
the longest periods of time, and use long-acting 
BZDs the most often. Patients suffering from 
psychotic disorders fit the only group that takes 
long-acting BZD more often compared to inter-
mediate-acting ones. Length of use of BZDs in 
patients with psychotic disorders is totally op-
posite from the guidelines. Possible reasons are 
fear and prejudice of doctors towards these pa-
tients, and the need to calm these patients down, 
even though the stabilisation of mood in these 
patients is not achieved with use of BZDs. Larg-
er doses in patients with depressive disorders 
would be justified if the length of use was short-
er. In all new depressive episodes, along with an 
antidepressant an anxiolytic is also introduced, 
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ABSTRACT

Background: Most people are either RhD positive or RhD negative, but there 
is also a number of persons with D antigen variants. The aim of this study was to 
prove, by using molecular diagnostic tests, whether the RHD gene and D antigen 
on the red cell membrane of the blood donors serologically typed as RhD-negative 
with RhD phenotype Ccddee and ccddEe, are so weak that they cannot be proven 
by serology techniques or the available anti-D test serums.
Methods: Samples used are those of regular voluntary donors who were sero-
typed as RhD-negative, C and/or E positive. Samples were collected from volun-
tary donors at the Institute for Transfusion Medicine of the Republic of Srpska
during the period from April 2016 to December 2018.
Results: Among the serologically proven RhD-negative donors, 346 had C and/or
E in their phenotype and those were subjected to molecular screening test.
Conclusion: The first results of molecular typing match those published in litera-
ture, i.e. the RHD gene is present in some serologically RhD-negative forms, which
was proven by molecular testing.

Key words: Rh system, D antigen, weak D, partial D, antigens, blood donors,
phenotype.

Red cell blood types are hereditary polymor-
phisms located on proteins, glycoproteins and 
glycolipids of erythrocytes. Thus far, the Work-
ing Party on Red Cell Immunogenetics and 
Blood Group Terminology of the International 
Society of Blood Transfusion (ISBT) has regis-
tered more than 340 antigens.1-2 The molecular 
basis has been defined for most antigens known 
so far, and they have been classified as one of the 
36 blood group systems. The Rh system is one 
of the most complex blood group systems and, 
in addition to the ABO system, it is the most im-
portant one for clinical practice. Besides pres-
ence and absence of the D antigen, other com-
mon Rh phenotypes imply allelic C and c, and E 
and e antigens.

The RH locus implies two genes, RHD and 
RHCE, whose rear ends (tail-to-tail orientation) 

are facing the end of the short arm of chromo-
some 1 (p34-36). Another gene, SMP1, is inter-
spersed between the two RH genes and in close 
proximity to the 3’ end of the RHCE gene.3

Critical components of the structure of RhD and 
RhCE proteins are the amino acids residing in 
the extracellular vestibule of the Rh protein and 
making part of the transmembrane polypeptide 
that forms the eponymous channel. Amino acid 
substitution in the protein vestibule alters the 
molecular structure of the antigen sufficiently to 
make those persons susceptible to the formation 
of anti-D antibody, regardless of the fact that 
they are RhD-positive.4-5

The two genes (RHD and RHCE), which are in 
close proximity of each other on chromosome 1, 
encode Rh proteins on the red cell membrane; 

Received: 3 June 2019
Revision received: 17 June 2019
Accepted: 22 June 2019

INTRODUCTION



CONTENT

one protein carries D antigen, and the other car-
ries various combinations of the remaining CE 
antigens (ce, Ce, cE or CE).6-8 Each gene consists 
of 10 exons which are 97% identical and the re-
sult of gene duplication.9 The RhD and RhCE 
proteins differ by 32-35 of the total of 416 ami-
no acid residues, cross the red cell membrane 
twelve times, and form six extracellular loops. 
Both Rh polypeptide ends (NH2 and COOH) are 
located in the intracellular region.

The RHD and RHCE genes have almost iden-
tical genome organization and each consists of 
10 exons. Exons 1 through 7 each encode 50 to 
60 amino acids, while exons 8 through 10 en-
code the remaining 58 amino acids.7,8,10 These 
genes share 93.8% homology in the structure 
of introns and encoding exons. The main differ-
ence is a deletion of about 600 base pairs (bp) 
in intron 4 of the RHD gene as compared to the 
RHCE.

The terms ‘Rh-positive’ and ‘Rh-negative’ refer 
to the presence or absence of the D antigen re-
spectively. The most common D-negative haplo-
type in all populations is caused by the deletion 
of the whole RHD gene, with the concomitant 
presence of the hybrid Rhesus box. However, 
there are also other D-negative haplotypes.11-12 A 
weak D antigen proven by serology techniques 
or a serologically weak D phenotype is defined 
as reactivity of red blood cells with an anti-D 
reagent giving no or weak ≤2+ reactivity in di-
rect agglutination, while reacting moderately or 
strongly with antihuman-globulin reagent. Dis-
cordant results in serological typing of the weak 
D antigen forms are frequent in routine practice, 
and this can be overcome by RHD genotyping, 
which provides a more precise analysis.13 Red 
cells with a weak D antigen presence are almost 
always C+ or E+.

The main aim was to prove, using molecular 
diagnostic tests, whether the RHD gene and D 
antigen on the red cell membrane of the blood 
donors serologically typed as RhD-negative with 
the RhD phenotype Ccddee and ccddEe, are so 
weak that they cannot be proven by serology 
techniques or the available anti-D test serums. 
The additional aim was to establish, by means 
of a retrospective study, whether some of the 
RhD-negative recipients with the Rh phenotype 
ccddee, who received Ccddee and ccddEe phe-
notype blood, have created anti-D antibody after 
the application of blood with the above pheno-
types.

METHODS

Samples used were those of voluntary donors 
of the Institute for Transfusion Medicine of the 
Republic of Srpska (ITM RS) from April 2016 to 
December 2018, typed as RhD-negative with C 
and/or E antigen in the Rh phenotype, using se-
rology techniques, test tube method, microplate 
method and gel method. An automated system 
(Techno Twin Station, Diamed Switzerland) was 
used.

Each subject was taken two blood samples in 
EDTA anticoagulant: one for serological RhD 
status testing, Rh phenotyping, antibody screen-
ing, and the second for molecular RhD typing 
and Rh phenotyping.

To determine ABO system blood groups and 
RhD antigen, the methods of gel cards and mi-
croplates manufactured by BioRad, USA, on 
the automated Techno Twin Station were used 
in this study. The reverse group was processed 
on the gel cards A, B, DVI-, ctl/A1, B using the 
following reagents: ID Card DiaClon ABO/D, 
monoclonal anti-A (cell line A5), anti-B (cell line 
G1/2), anti-D (cell line LHM 59/20 (LDM3)+175-
2). The microplate method used the microplates 
DiaClon-MP test A, B, DVI+, ctl and the fol-
lowing test reagents: DiaClon-MP Anti-A (cell 
line BIRMA-1), DiaClon-MP Anti-B (cell line 
LM306/686 (LB-2)), DiaClon-MP Anti-AB (cell 
line ES131 (ES-15), ES-4) and DiaClon-MP An-
ti-DVI+/IgM/IgG (cell line MS-26), all products 
manufactured by BioRad, USA. The microplates 
for Rh and Kell phenotyping on Techno Twin 
Station: Anti-C cell line MS-24; Anti-c cell line 
MS-33; Anti-E cell line MS-260; Anti-e cell line 
MS-63, Anti-K cell line MS-56; negative control, 
buffer without antibodies (BioRad, USA).

All samples identified as RhD-negative were 
further tested by monoclonal anti-D IgG serum 
(cell line ESD1) to determine weaker D antigen 
forms by gel method, using the gel manufac-
tured by BioRad, USA.

The samples typed as D negative, C and/or E 
positive, were weak D tested using three pro-
tocols: DiaClonMP Anti-DVI-/IgM (cell line 
TH-28) and DiaClon-MP Anti-DVI+/IgM/
IgG (cell line MS-201/MS-26), microtiter plate 
(BioRad, USA); anti-D (cell line LHM 59/20 
(LDM3)+175-2); gel card (BioRad, USA); anti-D 
IgG serum (cell line ESD1).
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RESULTS

Table 1: Overview of RhD status in voluntary blood donors 

RhD status RhD-positive RhD-negative RhDweak

79,563

(83.29%)

95,525 (100%)

15,710

(16.44%)

252

(0.26%)

Total

Blood was collected from 95,525 donors. Among 
them, 79,563 (83.29%) were RhD-positive, 
15,710 (16.44%) were RhD-negative and 252 
(0.26%) were RhDw. (Table 1)

There were 346 RhD-negative blood donors 
whose phenotype included C and/or E antigen. 
Of them, 102 (29.47%) were female and 244 
(70.52%) were male. Their blood groups were: 
A in 137 (39.59%), O in 116 (33.52%), B in 63 
(18.20%) and AB in 30 (8.67%). (Table 2)

The RhD-negative blood donors with C+ and/or 
E+ antigen in their phenotype were subjected to 
molecular typing, primarily using the molecular 
screening kit, and then D weak and CDE kits, the 
PCR-SSP method, with fluorometer reading on 
the FluoVista, to confirm the findings obtained 
by serological methods.

Molecular screening was positive in 31 (8.95%) 
blood donors and negative in 315 (91.04%). By 
using the CDE and D weak kits on the 31 sub-
jects with positive molecular screening, D weak 
type 11 was proven in 8 donors (25.8%), D weak 
type 1 in 3 donors (9.67%), D weak type 3 in 3 
donors (9.67%) and RhD status was unknown in 
17 (54.8%) donors. (Table 4)

The samples typed as RhD-negative with C and/
or E antigen in the Rh phenotype were further 
referred to molecular testing by PCR-SSP poly-
merase chain reaction. The analysis is based on 
a specifically modified TaqMan® probe system 
detected in the FluoVista apparatus manufac-
tured by Inno-Train Diagnostik, Germany.

Statistical data processing was performed by us-
ing the SPSS 22 statistical package for Windows. 
The primarily obtained data were analysed by 
descriptive statistical methods. The used de-
scriptive statistical methods included: measures 
of central tendency, measures of variability and 
structure indicators expressed as percentage.

Table 2: OABO system blood groups representation in subjects  

Blood group Representation

A

O

B

AB

137 (39.59%),

116 (33.52%)

63 (18.20%)

30 (8.67%)

346 (100%)Total

Table 4: Distribution of molecularly typed RhD antigen variants 
by Rh phenotype in subjects found positive after molecular 
screening

type 11 type 1 type 3 unknown Total

CcDwee

CCDwee

Ccddee

ccddEe

8 

(66.66%) 

0

0

3 (25.0%)

0

0

0

1 (8.33%)

2 (100.0%)

0

0

0

0

16 (100.0%)

1 (100.0%)

12 (100.0%)

2 (100.0%)

16 (100.0%)

1 (100.0%)

8 (25.8%) 3 (9.67%) 3 (9.67%) 17 (54.8%) 31(100.0%)Total

Table 3: Rh phenotype distribution by blood group

A 0 B AB Total

Ccddee

ccddEe

CcddEe

CCddee

ccddEE

83 (35.77%)

47 (44.76%)

2 (66.66%)

4 (80.0%)

1 (100.0%)

86 (37.06%)

29 (27.61%)

0 (0.0%)

1 (20.0%)

0 (0.0%)

44 (18.96%)

19 (18.09%)

0 (0.0%)

0 (0.0%)

0 (0.0%))

19 (8.18%)

10 (9.52%)

1 (33.33%)

0 (0.0%)

0(0.0%)

232 

(100.0%)

105 

(100.0%)

3 (100.0%)

137(37.0%) 116(33.52%) 63(18.20%) 30(8.67%) 346(100.0%)Total

Rh phenotype distribution was as follows: a) 
Ccddee in 232 subjects (67.05%); b) ccddEe in 
105 subjects (30.34%); c) CcddEe in 3 subjects 
(0.86%); d) CCddee in 5 subjects (1.44%); e) 
ccddEE in 1 subject (0.28%). (Table 3)

DISCUSSION

These are the first test results of molecular typ-
ing of RhD-negative blood donors with C and/
or E antigen in the phenotype in the Republic of 
Srpska. The molecular testing was enabled after 
serological testing performed by using RhD sta-
tus testing algorithm at the ITM RS.

According to the data from the information sys-
tem of the ITM Banja Luka, the total number of 
blood donors during the period from April 2016 
to December 2018 was 95,525. Among the tested 

99Guzijan et al. Scr Med 2019;50(2):97-101.



CONTENT

blood donors, 15,710 (16.44%) were RhD-nega-
tive, and C+/E+ antigen was present in the phe-
notype of 346 RhD-negative donors.

In the group of 346 serologically RhD-negative 
blood donors, C+/E+, type A blood group was 
present in 137 (37.0%), type O in 116 (33.52%), 
type B in 63 (18.2%) and type AB in 30 (8.67%). 
These results are in a correlation with the pub-
lished data about the ABO system blood groups 
distribution in healthy population in the terri-
tory of the former Yugoslavia. Data from 1989 
show that in former Yugoslavia, the ABO system 
antigen frequency in the population of volun-
tary blood donors in compulsory military service 
was: A (42%), O (35%), B (16%), AB (7%). Ac-
cording to the data available to the Blood Trans-
fusion Institute of Serbia for 2008, the frequen-
cy of ABO blood groups in voluntary blood donor 
population of Serbia for both sexes, in a sample 
of 52,732 donors was as follows: A (41.8%), O 
(34.9%), B (16.2%), AB (7.1%).14

The term phenotype means results of red cell 
testing with specific antiserums. Rh phenotyp-
ing uses five main antiserums: anti-D, anti-C, 
anti-c, anti-E and anti-e. In the group of 346 se-
rologically RhD-negative blood donors, molec-
ular methods gave the following Rh phenotype 
testing results: a) Ccddee was proven in 232 
(67.05%); b) ccddEe in 105 (30.34%); c) CcddEe 
in 3 (0.86%); d) CCddee in 5 (1.44%); e) ccddEE 
in 1 (0.28%);

Based on a comparison between the test results 
obtained in this study and those published in 
literature, it can be concluded that Rh pheno-
type distribution in the tested blood donor pop-
ulation in the Republic of Srpska is in line with 
the Rh phenotype distribution in other Cauca-
sian populations.6 The frequency of various Rh 
phenotypes in RhD-negative persons ranges 
as follows: ccddee phenotype is present in 15% 
of Caucasian persons, Ccddeee and ccddEe in 
about 1%, Ccddee and ccddEE in about 0.01%, 
while other RhD phenotypes of D-negative per-
sons are much less present, according to the 
data published in the works of Daniels and Jo-
vanović Srzentić.9,14

Following contemporary strategy in D antigen 
testing in donors and pregnant women, the In-
stitute for Transfusion Medicine in Banja Luka 
introduced molecular RHD and RHCE gene 
testing in donors, pregnant women and patients 
in early 2017, by using the FluoGene method. It 

implies PCR-SSP, including fluorometer reading 
on the FluoVista.

Our testing involved 346 blood donors who were 
typed, using serology techniques, as RhD-nega-
tive with the Rh phenotype D-neg. (-), C and/
or E-pos. (+), to be subjected to molecular typ-
ing to establish potential presence of the RHD 
and RHCE gene. The molecular type testing was 
preceded by molecular screening for all serologi-
cally RhD-negative blood donors. This screening 
enables detecting the RHD gene exons, specifi-
cally exons 3, 5 and 10 in a single reaction, and 
the test is suitable for molecular confirmation of 
serologically negative samples. The molecular 
screening produced 31 (8.95%) positive samples 
in the tested group.
 
Positive reactions obtained by the screening test 
were further investigated using the RHD and 
CDE kits. The test using the PCR-SSP meth-
od with fluorometer reading of fluorescence 
on the FluoVista in our laboratory proved that 
among the 14 blood donors serologically typed 
as RhD-negative, 8 actually had weak RhD 
type 11 (25.8%), 3 donors had weak RhD type 
1 (9.67%) and 1 had weak RhD type 3 (3.22%) 
with the Rh phenotype Ccddee, while 2 CCddee 
phenotype donors were proven to have weak D 
type 3 (6.45%). In 17 donors (54.83%) who had 
a positive screening, the available D weak and 
CDE kits could not determine the RhD status. 
The obtained results indicate the necessity of 
introducing routine molecular testing for RHD 
gene presence in donors in whom the RhD an-
tigen was not detected by serologic methods, 
which would in turn prevent the use of D-posi-
tive blood in RhD-negative recipients, as well as 
their immunisation by the RhD antigen.

Data about the distribution of D antigen variants 
are of strategic importance because the persons 
with weak forms of the RhD antigen types 3 and 
1, as blood recipients, are considered RhD-pos-
itive and may receive RhD-positive blood, thus 
preserving the RhD-negative blood stocks, and 
pregnant women with these RhD variants do not 
need to receive the RhD immunoprophylaxis; 
the patients and pregnant women with other D 
antigen variant types are considered RhD-nega-
tive. Besides, the weak form of D antigen type 11 
was proven in our subjects, which is character-
ised by a small number of antigen sites and can-
not be proven by standard serological methods. 
These forms can cause creation of anti D-anti-
bodies in negative blood recipients.15
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pregnant women with these RhD variants need 
not receive RhD immunoprophylaxis; the pa-
tients and pregnant women with other D antigen 
variant types are treated as RhD-negative.

Introducing routine molecular testing of donors 
and pregnant women with serologically weak 
form of the D antigen and those RhD-negative 
with C and/or E in the phenotype, would lead 
to savings in funds allocated for serological typ-
ing of blood groups, because it is done only once, 
not at each blood group testing.
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ABSTRACT

Medical staff that makes the initial contact with patient with aortic dissection has 
a goal to rise a suspicion and recognize aortic dissection, as well as to safely trans-
port the patient to a health center capable of providing the definite treatment. 
First step in the prehospital management is providing oxygen support via breath-
ing mask to prevent organ damage. It is important to monitor all vital functions 
during transport, including heart rhythm and diuresis, in order to have a contin-
uous insight into the patient’s current state and in case of a deterioration react 
appropriately. Blood pressure control is the main goal of the medical treatment in 
aortic dissection. Systolic blood pressure should be kept between 100-120 mmHg, 
whereas the target heart rate is 60 beats per minute. Therapy should be started 
with intravenous administration of beta-blocker or non-dihydropyridine calcium 
channel blocker, followed by a vasodilator infusion. For pain management intrave-
nous administration of opiates is recommended. In case of shock, intravenous flu-
id replacement with crystalloids should be initiated immediately, along with vaso-
pressor therapy with noradrenalin or phenylephrine. In case of shock, the patient 
should be intubated and mechanically ventilated with the appropriate sedation.

Key words: aortic dissection, chest pain, prehospital care, medical therapy.

BACKGROUND CLINICAL PRESENTATION

Although aortic dissection is not the most com-
mon condition in cardiology, its acute onset and 
high mortality rate require every health care 
provider to be familiar with the basic concept of 
its management. This is particularly important 
for the personnel that makes the initial contact 
with patient, whose goal is to rise a suspicion 
and recognize aortic dissection, as well as to 
safely transport the patient to a health center ca-
pable of providing the definite treatment.

Pain is the first and the most prominent symp-
tom that occurs in over 90% of patients with 
aortic dissection.1, 2 The pain usually localized in 
the chest or in the back, it has a sudden onset 
and an intensive, tearing or ripping character.3 
The pain can migrate along the spine towards 
the lower back as the dissection extends distal-
ly.4 The pain presentation can vary depending 
on the localization of the dissection (Table 1).   

Table 1. Association between dissection localization and pain character

Place of dissection Pain localization

Ascending aorta Chest 

Aortic arch Neck and lower jaw

Descending aorta Upper back (interscapular), spreading down the spine towards the 
stomach or legs
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Considering the fact that such a severe pain can 
occur in a wide range of different acute condi-
tions (Table 2), it is not a surprise that, in many 
cases, false diagnosis is made on initial contact 
with patient, out of which almost half is inter-
preted as acute coronary syndrome.6 The dis-
tinction between these two is that the pain in 
aortic dissection is strongest and most intensive 
at the very beginning, whereas ischemic pain 
usually progresses and intensifies over time.4

Table 2. Differential diagnosis of the acute chest pain7, 8

Possible causes of the acute chest pain

Myocardial ischemia

Pericarditis

Aortic dissection

Pulmonary thromboembolism

Pneumonia

Pneumothorax

Costochondritis

Trauma

Esophageal reflux

Peptic ulcer

Another common symptom in patients with aor-
tic dissection is syncope, which usually indicates 
that the dissection has spread into the brachioce-
phalic trunk and carotid arteries. Other neuro-
logical symptoms may include paraplegia, vocal 
cord paralysis, and Horner’s syndrome.2, 9

The final diagnosis can only be made in hospi-
tal conditions using imaging techniques such as 
echocardiography, computerized tomography 
and magnetic resonance.10 Nevertheless, it is 
important to pay attention to particular signs in 
physical examination that can help in differential 
diagnosis of aortic dissection in prehospital con-
ditions. 

Hypertension is the most common sign in pa-
tients with aortic dissection.2 It is important to 
measure the blood pressure on both arms, be-
cause the specific sign for aortic dissection is 
the difference between left and right arm blood 
pressure of 20 mmHg or more.1 Every part of the 
body should be examined in search for signs of 
arterial insufficiency, primarily the absence of 
pulses.2, 11 Auscultation should focus on search 
for diastolic murmur, which is a sign of aortic re-
gurgitation that can develop with the dissection 
of the ascending aorta.7, 12

If possible, it is desirable to perform an ECG, 
mainly in order to exclude the acute coronary 
syndrome.

PREHOSPITAL MANAGEMENT

Considering the nature and the complexity of 
aortic dissection, its definite treatment is possi-
ble only in hospital conditions. Hence, the main 
goal of prehospital management should be pa-
tient stabilization, initiation of medical therapy 
and safe transport to specialized health center.

It is desirable to talk to patient and acquire an-
amnestic data during the first contact with pa-
tient. In case of a consciousness deterioration 
later on, this may be the only chance to gather 
information about medical history and comor-
bidities from the patient himself.

Next step in the management is the application 
of oxygen support via the breathing mask to 
prevent organ damage. Further on, providing at 
least one secure venous line is mandatory. It is 
important to monitor all vital functions during 
transport, including heart rhythm and diuresis, 
in order to have a continuous insight into the 
patient’s current state and in case of a deteriora-
tion react appropriately.3, 13, 14

Blood pressure control is the main goal of the 
medical treatment in aortic dissection. Systol-
ic blood pressure should be kept between 100-
120 mmHg,10, 12 whereas the target heart rate is 
60 beats per minute.5 The ideal medication for 
reaching these parameters is beta-blocker, so the 
treatment should be initiated with intravenous 
administration of esmolol, metoprolol or labeta-
lol. Caution should be taken when aortic regur-
gitation is present, because of the beta-blockers 
effect on diastole prolongation.7, 11, 12

If there are contraindications for beta-blockers, 
or the desired heart rate reduction cannot be 
achieved, non-dihydropyridine calcium channel 
blockers verapamil or diltiazem can be adminis-
tered.11, 15

If the blood pressure remains elevated despite 
the heart rate reduction, intravenous vasodila-
tors, such as nitroglycerin, should be used.16, 17 
Most of the guidelines clearly point out that va-
sodilators should not be used before the target 
heart rate is achieved, because otherwise com-
pensatory tachycardia may be induced, which 
would increase the stress on the aortic wall and 
cause the spreading of the dissection.15, 17
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CONCLUSION

Alongside the blood pressure control, pain man-
agement is mandatory in the acute phase of 
aortic dissection. For this, intravenous adminis-
tration of opiates is recommended. Morphine is 
the first choice, because it not only reduces pain, 
but also inhibits the sympathetic stimulation as 
well, which additionally reduces the stress on 
the aortic wall.3, 17

One should always have in mind the fact that ev-
ery patient with an acute dissection of the aorta 

Proposed algorithm for the prehospital manage-
ment of aortic dissection is shown in Figure 1.

is likely to develop hemodynamic instability and 
eventually shock. If that occurs, intravenous flu-
id replacement with crystalloids should be initi-
ated immediately. In case of a refractory hypo-
tension despite the adequate fluid replacement, 
vasopressor therapy with noradrenalin or phen-
ylephrine is indicated. Development of shock in 
patient with aortic dissection is a probable sign 
of pericardial effusion and cardiac tamponade, 
so the patient should be intubated and mechani-
cally ventilated with the appropriate sedation.3, 11

Figure 1: Proposed algorithm for the prehospital management of the aortic dissection
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ABSTRACT

Background: Erythema nodosum is a type of panniculitis, typically manifested 
as erythematous nodules.
Case history: A case of a young woman with clinical picture of erythema nodosum 
and isolated unilateral axillar lymphadenopathy is presented. Excision and biopsy 
of lymph nodes revealed a chronic granulomatous inflammation, suggesting the 
diagnosis of tuberculosis. An extensive diagnostic workup did not reveal any other 
focal points of tuberculosis. She has successfully received antituberculotic therapy.
Conclusion: It is suggested that tuberculosis should be a part of the differential 
diagnosis in any case of erythema nodosum with isolated unilateral lymphadenitis.

Key words: erythema nodosum, tuberculosis, lymphadenopathy.

INTRODUCTION

CASE HISTORY

Erythema nodosum (EN) is a type of panniculi-
tis, from the clinical standpoint, mainly present-
ed as erythematous nodules that are intensely 
sensitive and painful. The diameter of the nodes 
ranges from one to 10 cm with unclear demar-
cation from the surrounding tissue, indicating 
their subcutaneous localisation. The main lo-
calisation is pretibial region followed by the 
anterior surface of the forearm, groins and the 
thorax. EN is followed by symptoms: subfebrile 
temperature, discomfort, loss in body weight, 
cough, and affection joints in the form of ar-
thralgia or arthritis.1 In 55% of cases the aetiolo-
gy is unknown and in this case it is the idiopathic 
form of the disease with spontaneous recovery. 
However, EN may be the first sign of a systemic 
disease such as: tuberculosis (TB) (25%), sar-
coidosis (11-25%), inflammatory bowel disease 
(4-15%) and other infection such as bacterial, 
deep fungal or viral infection (HIV, Hepatitis B 
and C). Also it is associated with: syphilis, lym-
phoma and other malignancies.2 EN affects pre-
dominantly female gender in the age range of 20 
to 30.3 According to the recommendations, the 

treatment of extrapulmonary TB begins with a 
combination of four antituberculotics for two 
months and continues with a dual therapy for 
additional four months.2,4

A case of 24-year-old woman is presented. Ini-
tially, the disease manifestation included the 
following simptoms: pain in forearms and shins 
and fever (maximum measured 38.5°C) three 
days before hospitalisation. The next day, red 
painful nodules appeared on the forearms and 
shins. After the occurrence of nodules the pa-
tient visited a general practitioner’s office, where 
laboratory assay was performed, showing a low 
platelet count. She was treated with vitamin C 
500-mg tablets qd. Since there was no subjective 
and objective improvement, two days later she 
was sent to the Emergency Centre, University 
Clinical Centre of Republic of Srpska and hospi-
talised at the Department of Rheumatology with 
the clinical presentation of EN. 
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Figure 1: Erythema nodosum on physical examination:
Hyperpigmented nodes in the pretibial region.
Source: patient's medical records.

Figure 2: Pathohistology of the biopted lymph node: A paren-
chymal lymph node with disrupted architectonics and sprinkled 
with numerous granulomas with central necrosis, which were 
built on the periphery of epithelium cells, among which there 
were rare individual giant cells of the Langhans type. Histolog-
ical picture corresponds to the chronic granulomatous inflam-
mation, consistent with tuberculosis (haematoxylin and eosin 
staining; magnification x200).
Source: patient's medical records.

DISCUSSION 

The association of EN with TB is well known, es-
pecially in endemic regions. The involvement of 
the type IV delayed hypersensitivity response to 
numerous antigens is supported by most direct 
and indirect evidence.1 Several studies reported 
that TB was the second most frequent cause of 
secondary EN. These studies also reported that 
among the clinical forms of TB, primary TB is 
especially prone to cause EN, usually in young 
adolescents.5

CONCLUSION 

It is suggested that TB should be a part of the 
differential diagnosis in any case of EN with iso-
lated unilateral lymphadenitis, in developing 
and developed countries alike.
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Physical examination revealed hyperpigment-
ed and painful nodes on the shins, dorsum of 
the foot and on the inside of the right forearm 
(Figure 1). In the right axilla, there was a pal-
pable and enlarged lymph node, painless and 
unfixed. The ankle joints were swollen, with 
limited range of motion. Other physical find-
ings were unremarcable. Diagnostic assays were 
performed. The laboratory findings were in the 
physiological range, with the exeption of high 
leukocyte count 11.49 x 109/l (normal range 3.4-
9.7 x 109/l), C-reactive protein (CRP) 135 mg/l 
(<5 mg/l) and anti-cyclic citrullinated peptide 
(anti-CCP) antibodies 673.2 IU/ml (<20 IU/
ml). The radiograph of the chest was normal, 
and QuantiFERON-TB Gold test was negative. 
At the beginning, sarcidosis was excluded, based 
on the peripheral blood count, calcaemia, liver 
enzymes, creatinine, angiotensin-converting 
enzyme, urinalysis, calciuria, throat and nose 
swab, ECG, and the chest radiography. The ul-
trasound of the axillar region was performed, 
as well as the computerised tomography (CT) of 
the chest, which described enlarged and patho-
logically altered lymph nodes of right axillar re-
gion, that were showing hypodense characteris-
tics and the largest axial diameter 31 x 24 mm. 
A lymph node biopsy had been done and the 
pathohistological analysis pointed to a chronic 
granulomatous inflammation consistent with 
tuberculosis (Figure 2). Antituberculotic therapy 
was initiated: rifampicin, isoniazid, ethambutol 
and pyrazinamide for two months, followed by 
a dual therapy with rifampicin and isoniazid for 
another four months. Shortly after the onset of 
treatment the stable remission and lymph node 
regression was observed. The patient has been 
in remission ever since.
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